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EPIDEMIC POEIOMYELITIS , . • 

Louis P. GnniiAnfcT, Pu.D., SI.D., axo Wim.iam M, JIcICav, M.D./ C.P.H. 

Salt IjAur. City, Utai*! 


T he disease poliomyelitis is endemic in many parts of the United Stales 
throughout the year, hut epidemic periods usually arc evident by June or 
July, the peak being in August or September with a beginning decline by 
October, In the warmer climates of the United Stales, the disease may show 
an upward saving as early as April, ns was the case in the Iajs Angeles area 
during the 1943 epidemic. This general cycle of cndcmicity and epidemic 
peaks is repealed regularly witli moderate to severe epidemics being prevalent 
every four lo six years, wilk a general regional variation in the United vStatc.s.’ 

The diseases Iransmilted by direct contact, such ns meningococcus menin- 
gitis, w'hooping cough, measles, and mumps arc more prcsmlcnt in the late fall, 
winter, and spring months. Such disease agents arc more frequently spread 
from person to person by nasopharjuigcal droplets. In contrast, poliomyelitis 
is a summer or late summer and early fall disease, with peaks more akin to those 
of enteric diseases or to the morbidity of insect bom diseases. Enteric diseases, 
such as tjqihoid fever and dysenteiy, maj', however, become epidemic in any 
month if a water or food supplj' is contaminated, and these epidemic pcalis arc 
frequently reached with explosive suddenness. A recent fly-borne epidemic of 
Shigella ■paradysenterhe Boj'd 88 was reported hy Kuhns and Anderson.^ No 
flies were obsen-cd in the bivouac area prior to September 1. Elies began to ap- 
pear and as the epidemic increased, great numbers were present. A total of 
1,557 eases were reported from September 1 to the first week in October. The 
morbidity decreased with a decrease in fly population. The specific organisms 
producing the disease were isolated from several samples of flies trapped near 
the encampment. 

Poliomyelitis cases, on the other hand, generally increase more gradually, 
the epidemic peak coming in late August or September, depending upon the area. 
In the poliomyelitis epidemic of 1943, in California, the following monthly cases 
were reported: April, 27; May, 43; June, 181; July, 380; August, 506; Sep- 
tember , 590; October, 269; November, 204; and December, 69. There is then 
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a fairly abrupt falling off of cases in October with only a few appearing as late 
as December. 

Poliomyelitis is also characterized, in many instances, by sporadic and 
isolated cases, with several spotted cases in various suburban as well as urban 
areas during an epidemic. Likewise, there is a paucity of cases among closely 
associated groups, such as schools, orphan homes, or nurseries. It seems, there- 
fore, that if this disease were strictly a contact disease there should be more 
cases in these latter groups as is the case with strictl}'^ contact diseases. 

Various opinions have been advanced as to the reason for the seasonal in- 
cidence of epidemic poliomyelitis, with suggestions as to the mode of spread of 
the disease. Direct contact spread via the nasophaiynx has been suggested bj"- 
Flexner.^* Schultz and Gebliardt,^ Aycock,® and others. Water supplies have 
been suggested as a vehicle by whicli virus maj^ be spread (Kling,® Toomey,’ 
and others) . A few small epidemics have been proved to have been milk-boime 
(Knapp, Godfrey, and Aycock,® Aycock®). Pood contaminated with viras has 
also been suggested as a possible means by which the disease agent gains en- 
trance to the body (Toomey and August,^® Toomey,^^’ and Baiber®®). 

Vh’us has been isolated from stools of patients with active cases of the dis- 
ease and convalescents as well as from the stools of carriei’s who have had no 
evidence of the disease clinicaUy.^^'®® The virus has also been isolated from 
.sewage during nearly every month of the year.'®'®^ 

The possibility of insect transmission of the virus has gained momentum 
in the past few yeai-s, since the virus has been isolated from several species of 
flies (Paul and associates,®® Sabin and Ward,®® Trask and associates,®* Sabin 
and Ward®®). 

EPIDEMIOLOGICAL SURVEY 

Previous to 1943, the greatest number of cases reported in the State of 
Utah was 109 in 1939, but in 1943 there were 400 cases in the State. 

During late August and early September, 1943, the disease reached epidemic 
proportions, with 43 cases in August and 211 eases during September. A survey 
was therefore begun in an attempt to find, if possible, something in common 
with all or a high percentage of the cases of the disease. The following possi- 
bilities were considered as means by which the virus may be spread from one in- 
dividual to another; direct contacts, water supplies, swimming pools, insect 
bites, milk supplies, and food supplies. 

CONTACTS 

Actual contacts vith diseased patients were very few, and patients de- 
veloping the disease after exposure from five to twenty-five days with a known 
case of pobomj-elitis showed only 33 cases of 241 sui-veyed, or 13.6 per cent, 
possible direct contact infections. 

The Salt Lake City Public Schools were to have started their fall term 
Sept. 8, 1943, but due to the poliomyelitis epidemic students from kindergarten 
to the sixth grade were not allowed to attend school. Students from the seventh 
gi-ade through high school attended school September 8, 9, and 10. The com- 
plete school system was then ordered closed until September 27. 
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During the inonlli of August, there wns n lolal of six cases of j)olioinvolitis 
in Sail Laho Citv in ehiklrcn from tlic age (»f G to 17 years. Tins wa.s jluring 
the time Avlicn no seliooi ^vas in session. During Septe.uher while schools were 
closed, there were thirty-five ease.s of poliomyelitis in the same age group.s, G (o 
17 years. During Oetolier (here were twelve eases of poliomyelitis in Salt DaKc 
City in tins age group or a derided deeline in the ninnlx'r of eases after sehoo 
reopened. These figures, therefore, eorrehite the ej)idemie trend in tlie State, 
iTTcspcelivc of school association. (See (irapli 1.) 

After rcoiicning tlie schools ,• September 27, 20,001) students returned to 
school. By October 1, 30,351 students had returned ; by October 20, 31,2*53 stu- 
dents had vclunicd. It was. therefore, not until this latter date that the total 
envollmcnt had returned to school. iMany parents kept their children from 
school after reopening, fearing that they might contract the disease. 


From tlie data given, it would ajiiiear that eliildren are just ns safe in sehoo! 
as they are out of school. It also fails to reveal any increase in tlie number of 
cases of the disease wjlli a reopening of school, with ‘'contacts*' greatly in- 
creased in the schoolroom as well as on llic playground. 

Two isolated cases suggested that means oilier limn direel contact may play 
a role in the spread of the disoa.se. One ease, 3. J. AY., a 3Vj-year-old girl, de- 
veloped tlic disease at a .sheep camp, seventy miles from tlie nearest inhabitant. 
This child came to during the summer only aliout 'one day caeli month 
with the family to purchase supplies. Tlie family lives in this town during 
the wdnter and spring months. This child came to jheir home and mnained in 
towTi one day, twenty-seven daj’s previous to developing the disease. There \verc 
no poliomyelitis cases during 1943 in the town where the family normally lived, 
and to the knowledge of the mother, the cliild had contacted no one with even a 
suspicion of any disease. Foodsluir.s, including fresh fniits and vegetables, were 
taken back with them to the camp as supplies. Tlio only inliabilanls of the 
camp were the father, mother, and the child. 

The other case, G. A., a 13-month old mule, lived in a small town of 473 
inhabitants. This child went to the outskirts of a city 101 miles distant, \vith 
his mother, two weeks previous to his developing poliomyelitis. They contacted 
no one; the mother picked apples from an orchard and tlicn came home. The 
farm from which the apples were obtained was located in a fairly extensive 
epidemic aiea. None of three 818101 * 8 , who remained at liome, ranging in age 
from 5 to 11 years, developed any jllne.s.s what.soevcr. TJie llirce sisters did not 
eat any unwashed fruits except peeled onc.s, while the hahy, on two laioum oc- 
casions, had played with and had bitten into several unwaslied apples obtained 
from the epidemic area. There were no other cases of poliomyelitis in lliis toum 
or even in Ueighhoring toivns, fifty or more miles distant. 

_ The only possible thing in common in these two isolated eases was fresh 
fruit--' ‘apples.” Both children had nibbled at or had eaten unwashed, un- 
peeled apples, from one to two weeks previous to developing the disease • 


c? Arnesen, Supervisor of Currlculu 

of Salt Lake City, Utah; Personal communication, 


and Research, The 


Board of Education 
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WATER SUPPLIES 

The diversity of water supplies, including springs, dug wells, drilled wells, 
and artesian wells, suggested that water supplies were not incriminated in the 
spread of the virus during this epidemic. Even the water suppl}’' of Salt Lahe 
City is not from one single source, but from several sources, vith separate 
storage reservoii’s and distributing systems for different areas of the city. Cases 
of the disease were too scattered to consider any given water supply as a source 
of virus. 

MILK SUPPLIES 

Milh- supplies for the various villages, towns, and cities came from variable 
sources, and no direct connection of cases of the disease with anj’" single or 
multiple milk sources could be traced. The family cow, neighbors’ cows, millc 
from first-class dairies, and from well-regulated processing and pasteurizing 
plants, aU supplied ndlk, and no correlation between eases and millr supplies 
could be elicited in 241 cases of the disease sun^ej’-ed. 

SWIMMING POOLS 

Of 241 interviews with persons having poliom 5 ’^elitis, eleven, or 4.1 per cent, 
had been in sNvimming from five days to two weeks previous to developing the 
disease. The swimming pools varied from creeks, irrigation ditches, and farm 
ponds to regulation swimming pools. The variable areas of these water sources 
for swimming failed to reveal any connection of disease spread by such contact. 

INSECT BITES 

Of 241 cases surveyed, 105 persons, or 43.5 per cent, gave histories of being 
bitten by mosquitoes or flies from five days to two weeks or more before develop- 
mg the disease. However, in over one hundred normal persons surveyed in the 
same areas, about the same percentage revealed mosquito or fly bites. These 
included normal sisters, brothers, mothers, and fathers of patients with polio- 
myelitis, as well as children with no family history of the disease. 

FOODSTUFFS 

No attempt was made to determine the kinds of cooked or prepared foods 
eaten by the children who developed poliomyelitis. Only raw, uncooked, and 
unwashed types of foodstuffs were considered as a possible source of virus, since 
heating to 60° C. for a few minutes destroys the virus. Therefore, the field was 
narrowed to fresh uncooked foodstuffs. 

In many instances parents were insistent that all fresh fruits and vegetables 
eaten by the child who had developed the disease were washed or peeled. On 
closer questioning, nearly all the parents admitted that the child had eaten un- 
washed or unpeeled fresh fruits or vegetables. In other instances, if the child 
were old enough to question, he admitted eating raw unwashed fruits or vege- 
tables, even though previously the parents insisted all foodstuffs of this nature 
had been washed or peeled. Pride of parents often was a stumbling block, and 
an “I don’t remember” answer was frequent. 
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Qi a total of 206 cases of poliomyelitis .surveyed, 102 pereon.s, or 03.2 per 
cent had eaten umvashed or unpcclcd fresh fruits otic to two ^vccK^s or more pre- 
vious to developing the di.senso. Among the fresh fruit.s more coiuTuonly eaten 
were apples, peaches, and pears. Less commonly eaten ^verc chcrric.s, grapes, 
apricots, and plums. Slraw])crrics ^vc^c eaten unwashed only rarely, due pri- 
marily to the high cost and to tlic fact that this foodstufi was hej)! out of reach 

of children prior to preparation for eating. 

Of this same group (20G cases), MO, or (w.O per cent, also ate fresli, un- 
washed or unpcclcd vegetables. Tomatoes led the list of sueh vegetables. Kaw 
cclciy and carrots were less frequently oaten hy the persons sun'cycd. 

A combination of the two categories, unwashed or unpcclcd fresh fruits and 


vegetables, shows that 20G out of 20G, or 100 per cent, of tlic patienhs with polio- 
myelitis in the survey had eaten these foods one to two wrohs or more prior to 
developing the disease. 

The only foods found in common in all of the cases of the survey were 
therefore, fresh fruits and vegetables. This in itself would not lend loo much 
evidence as a possible means of spread of the virus if otlicr data failed to dove- 
tail, since it is frequently a common practice for eliildrcn (o eat raw unwnslicd 
fruits and vegetables. Such data, however, appear to fit into the jicsaw puzzle 
of epidemic poliomyelitis. 


COilPAUISOX or FRUIT AND VITinTAULi: nAn\T:ST WITH rr..VK 
rOLlOilYKLTTIS C.\^TS 


It has been previously suggested by Toomcy'°» that epidemic poliomyelitis 
ma}' bear some relationship to the peak han’cst of frash fruits. lie also sug- 
gested that the incidence of flics was greater during the harvest peak, particu- 
larly during the fruit seasons. No explanation was offered, however, as to liow 
fruits may he a transfer agent for tliis virus. 

Prom the data collected, it is noted that peach, pear, and apple production 
peaks, particularly,^^' closekv parallel epidemic poliomyelitis case peaks 
(Graph 1). Prom this graph it is sliomi that such edible fruits as strawberries 


and apricots in Utah begin to ripen in June and are usually off the market by 
the end of July or the fiist part of August. The number of eases of poliomyelitis 
in June, 1943, was 3 ; in July, 7. In Utah, beginning the middle of July, peaches 
and pears begin to ripen \rith peak ripening periods in August, but continue 
through September. Poliomyelitis cases in August were 43. Apple ripening 
in Utah begins in early August, continuing through November, \vitli peak ripen- 
ing in September and through October. The tomato season is from August 
through October, with a September peak production. Tlie total cases of polio- 
myelitis in Utah in September, 1943, was 211; October, 62; November, 33; 
ecember, 27. In other states, during 1943, this same trend is evident. 

Tir York, in 1943, the number of cases rose from 3 in 

May to 20 in June and then 36 in July. In August 132 cases were reported and 
m beptember 300, the case peaks paralleling harvest peate.^^-^s Strawberries 
and chernes both begin to ripen in June, the former carrying through the latter 
part of July with chernes extending beyond the end of August. Peaches begin 
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to ripen the latter part of July and the first week in August, continuing through 
October. Pears and apples begin to ripen the latter part of August and the first 
week of September and carry through early fall. Graph 2 shows the relation- 
ship. 


POLIOMYELITIS CASES AND FRUIT HARVEST 
UTAH 1943 



In California, =' if fresh fruits and Vegetables were in some way respon- 
sible for the carriage and dissemination of virus, one would expect an earlier 
appearance of an epidemic. Likewise, a greater number of cases should be main- 
tained at or near the peak than in states mth a shorter and less varied fruit and 
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POLIOMYELITIS CASES AND FRUIT HARVEST 

WPW YORK 1943 



to fruit or vegetables? How do such edible foods become contaminated? Why 
should children be affected more frequent)}' with this disease ? 

It has already been sho'wn by sevezul investigators that certain flies may 
harbor the virus of poliomyelitis. It has also been shown that sewage is an 
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excellent source of the virus. Thus, flies obtaining virus from sewage might 
easily deposit fecal material containing the virus on fruits and vegetables. 
Fresh fruits and vegetables are invariably exposed to flies both in the field and 
on vegetable and fruit stands as 'ivell as on peddlers’ trucks. Virus containing 

POLIOMYELITIS CASES AND FRUIT HARVEST 
CALIFORNIA 1943 



Graph S. 
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flv feces deposited on such foodslufis would, tlicrcforc, offer a “virus source 
to be ingested by susceptible individuals. If such foodstuffs arc unwashed, 
virus may be taken into tlic mouth when tlicso foods are oaten. Pn-ssage of 
“nalurarscwagc or fecal virus” through tlic.s may enhance its virulence*’ or in- 
crease its quantity. If the fly population is high and ample sewage virus avail- 
able, the probability of more flics being carriei-s of virus seems jiossible. 

It is conceivable that of a given group of foodslufis, only a few unil.s mn> 
be contaminated, or, on the other hand, if many units are contaminated, the 
virus may be more widely distributed. In the former, only a single unit may 
have been contaminated by lly feces, and thus only one ]icrKon of a family unit 
may obtain the virus. Since children from 2 to lb years of age arc not usually 
particular about “wa.shing” such raw foodstuff.s, this age group would be more 
likely to become infected. Also the more active child is more prone to get into 
such foods unobserved. Likewise, if subinfecting quantities of vims arc de- 
posited, the person ingesting the virus may well have no effects or at the most 
only very mild, subclinical sj-mptoms, resulting in an immunity. If man.v units 
of foodstuffs arc contaminated by fly feces vims, many eases of the disease will 
be evident, if sufficient virus is deposited on the foodstuff to produce infection. 
Thus, if a given family obtains such contaminated foodstufi's, more than one 
family member, if susceptible, will develop the disease, or harbor the viru.s in 
their nasopharjTix or in the feces. IMultiple eases in sucli a family would, 
therefore, develop the disease or symptoms at or about the same lime. This 
faet is suggested by a study of multiple eases in families. 

MULTIPLi: CASnS IX TAXtlLinS 

Prom the data presented in Table I, 45 multiple cases in 20 families show 
that the development of the disease was, in 32 of the cases, on the same day 
or within zero to five days after the brother or sister developed poliomyelitis. 
The longest interval between family eases was G1 days ; the shortest interval be- 
tween family cases was zero daj's (12 cases). It is, therefore, highly probable 
that the majority of these multiple eases obtained their infection from a ,com- 
mon source and at about the same time. 

It is suggested that members of a given family unit, mother, father, and 
siblings, may all harbor the virus of poliomyelitis in their feces at or about 
the same time, but only one member may exhibit symptoms of the disease.-® The 
virus is, therefore, probably more widely distributed in family groups than was 
previously thought. The family unit, therefore, undoubtedly obtains the virus 
from a common source and the probability of “contact” of all members with 
another human case or carrier of the virus at the same time does not seem en- 
tirely reasonable. 

pKnvAiJENCE or njES 

May species of flies were prevalent in Utah in 1943 in fairly great num- 
August and September swarms of flies were in evidence It was 
not diffi cult to trap several hundred of several different species in a single day. 

tacreales allgMy “on* passale.’’®®" that the VI antleen ol BbertheJla tvpbosa 
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trapped both inside and outside of buildings and as the usual incidenoe, males 
predominated inside. However, outside ealelies i-evenled a fairly liigb percentaRC 
of female F. canjcw7(im in lt)43. 

In 1944, however, wlicn a total of only twonty-fonr eases of i)oliomyelitis 
was reported in Utah, flies wci*o eoini)aratively searec. It was diiTienlt to trap a 
hnndred flics, and this tooh several days nnless haited airas W(*r(j nsed stieh ns 
garbage cans, decayed meat, or other similar places. It is also of interest to 
note that during 1944 the male to female ratio of F. rcnnVuhins, tra])j)ed out 
of doors, was 293 to 2. If flies are res]>onsil)le for the dissemination of virus, 
the female may, for some reason, i>!ay a more imiuntanl role than the male. The 
quantity of available food ii\fluenees the ratio of males to females, and with 
abundant food females arc about 2 to 1 more prevalent (Hermes'''’). 

In one small pcaeh orchard located i)) a small town and .surveyed in Sep- 
tember, 1943, thou.sands of flies of several si)eeie.s were swarming about the fallen 
fniit. Likewise, in the same month, a small apple orchard ten miles distant from 
the peach orchard was found to be literally swarming with flies. Botli orchards 
were frequented by many elnldrcn rangiinr from 3 to 15 years of age. Biglit 
cases of poliomyelitis were near these areas. Tlicse same orchards, in 1944, re- 
vealed veiy few flics during either August or September. In a liomc near 
(two hnndred yards) this apple oreliard, three children in one family developed 
the disease, all three having frequented this ort»hnrd and eaten fallen unwashed 
fruit, one to two weeks or move previous to developing poliomyelitis. No Imowui 
contacts until cases of poliomyelitis could he traced iu this group of eases. 


RELATIOKSIIIP OP OPEN PKIVIIIS AND DRAINS TO POLIOMYELITIS CASI'J5 

In one city of 5,214 inhabitants, surveyed^' for open jirivies and drains, it 
was found that in the eastern section, sewage facilities were undeveloped. Tliere 
were thirty-two open privies and drains from waste dis]ios<il units. In this sec- 
tion, there have 'been thirteen cases of poliomyelitis. In tlic southern section 
outside the city limits, where no sewage system exists, five cnsc.s of poliomyelitis • 
have been reported. In the north and west sections, which have adequate sewage 
systems, no cases have been reported. Several small orchards arc located near 
these areas. 

In another city of 2,733 inhabitants, 13 eases of poliomyelitis developed 
during This is a morbidity rate of 4GS, which is nearly eight times the 

State morbidity rate of 61.5 for the same year. Tlie sewage disposal units in this 
city consist of open privies, cesspools, and septic tanks. Open ditches containing 
raw sewage are prevalent. 

Great s\varms of flies were present in this area in August, September, and 
October, 1943, but flies were quite scarce during the same period in 1944. Traps 
decaying meat, fruit, and human feces failed to net more than forty 
to fifty flies in several five-day periods of collection in the above locality during 
the above three months in 1944. 




The data presented in Table I point to other means than contact as the 
mode of spread of this disease. Twelve multiple cases of poliomyelitis developed 
in SIX families on the same day; twenty multiple cases developed from one to 
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five days after onset of the disease in a brother or sister and ten o*f these cases 
developed within two days of that of the siblings. Of a total of forty-five 
multiple cases in families, thirty-two developed in less than the generally ac- 
cepted incubation pei’iod of from seven to fourteen days after exposure, if we 
consider the brother or sister to expose another member of the family. In one 
family vnth four cases, two children developed the disease the same day and 
two developed the disease two days after. Two other children, who had played 
with those in the family with four multiple cases and had eaten of the same 
imwashed peaches, apples, and pears on Aug. 17 and 18, 1943, developed the dis- 
ease August 31 and September 1, respectively, or about the same time that the 
multiple cases of the disease (four in one family) had developed. This data 
therefore suggests that the majority of these patients were exposed to the virus 
at about the same time and probably from the same source. No direct contacts 
with any known cases of poliomyelitis and the multiple cases could be traced, 
except the family unit and the two cited cases of patients who developed the dis- 
ease at the same time as the four children in the other family. 

‘ This is in contrast with multiple cases in families ha^dng a well-kno^ra con- 
tact disease such as measles, mumps, or chicken pox, where a brother or sister 
generally develops the disease after the regular incubation periods, when sec- 
ondary cases in families develop. 

Possible common virus sources for these multiple cases of poliomyelitis in 
families could be virus contaminated foodstuff, since all members of a given 
family unit usually eat the same kind of food. 

Peak fruit and vegetable production and highest fly incidence correlate 
the peak period of poliomyelitis cases and the evidence presented that 100 per 
cent of the persons in the cases surveyed had eaten unwashed or unpeeled fi’esh 
fruits and vegetables from one to two or more weeks prior to developing polio- 
myelitis, suggests that foods may play a role in the dissemination of the virus. 
Ample virus source could well be represented in areas of faulty sewage dis- 
* posal and with swarms of flies present, virus-to-fly-to-food-to-patient seems to be 
in the realm of probability. Such foods that may be contaminated with the 
virus find their way into many different areas, including remote and isolated 
places, which would account for isolated and sporadic eases of the disease. 

It is suggested, therefore, that poliomyelitis is an accidental disease of the 
filth borne’’ group of diseases; that “virus contaminated food” may play a 
very active role in the spread of this disease. The limitations of spread of the 
virus would be dependent on fly population, source of virus for flies, and an 
adequate source of fresh foods, such as fruits and vegetables, as well as other 
foods that may be eaten uncooked. Also that such foods be convenient to popu- 
lated areas in order for virus, that may be deposited, to survive for a sufficiently 
long enough time to be ingested by susceptible individuals. 

Definite proof of the spread of virus of poliomyelitis by means of con- 
taminated food rests on actually isolating the virus from fresh foodstuffs and 
demonstrating that flies may contaminate such foods by depositing virus thereon. 
Such proof has been suggested by Ward and associates^" since they were able 
to isolate the virus from bananas contaminated by flies. 
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SUMMAUY 

1. Multiple eases o£ poliomyelitis in families 81m^v tl^at tlm muiority of the 
cases developed at the same time. Also that in these multiple eases the children 
probably obtained the vims at the same time and from the same .source, sug- 
gesting means other than contact as the mode of sjircad. 

2. Fresh umvashed or unpeelcd fniits and vegetables mere eaten in 200 of 
the 206 eases of poliomyelitis sunxyed. 

3. Direct eontaet mas traced in only 13.6 per cent of the 2-il cases surveyed. 

4. No evidence mas found that mater .supplies, milk supplies, or swimming 
pools mere means by mhich the disease mas disseminated. 

5. Bites of insects, such as flics and mosquitoes, suggests a possible means 
of Aurus spread. 

6. Closing of schools during the epidemic failed to reduce the incidence of 
the disease among the school age group. 

The authors wish to express their appreciation tor the co-operation of: Mrs. Dorothy 
Lowman, Director, Dtah State Pubtic Ileatth Nurfcs; State, County and City Public IlcaUh 
Nurses; tV. V. Hickey, Chief Sanitarian, Salt Lake City; Elmer B. Qui't, State .Sanitarian; 
Howard M. Hurst, State Sanitary Engineer; and Dr, D. Keith Dames, State Public Health 
Officer. 
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RESISTANCE OF COTTON EATS TO THE VIRUS OP POLIOT^rTELITIS 

As Affected By Intake of Vitai!j:in A, Partial Inanition and Sex 

H. M. AVeaver 
Detroit, ]\Iich. 

AVith the Technical Assistance of Rose Fucinari and Norma Hastings 

A NUMBER of clinicaP and of experimental studies have indicated that 
partial inanition and/or vitamin intake might influence susceptibility 
to the virus of poliomyelitis. Our ovm experience^ has been that neither sex, 
partial inanition, nor the avitaminoses B and D significantly affect the sus- 
ceptibility of cotton rats to the Armstrong-Lansing strain of the virus. 

Since the virus of poliomyelitis undoubtedly enters the host through one or 
more epithelial surfaces, and since the physiologic state of epithelia is, among 
other factors, dependent upon an adequate intake of vitamin A,^ it ivas thought 
advisable to study the possible effects of avitaminosis-A on the susceptibility of 
the host to the virus. 

The present communication records the results of a number of experiments 
which were designed to test the effects of Vitamin A-free diets, of partial inani- 
tion and of sex on the susceptibility and on certain immunologic responses of 
cotton rats to the Armstrong-Lansing strain of the virus of poliomyelitis. 

materials 

The Annstrong-Lansing strain of the poliomyelitis vims M^hich has been 
adapted to the cotton rat was employed in these studies. Unfiltered, lightly centri- 
fuged stock suspensions of the virus were prepared exclusively from the brain 
stems and spinal cords of paralyzed cotton rats. These nervous tissues had been 
stored in buffered glycerine at 5° C. for a period of time not exceeding two 
months. During the course of this investigation, samples of the stock virus 
suspensions were injected in large quantities (intracerebrally, intx'anasally, in- 
traperitoneally, and subcutaneously) into albino rats, wild rats, guinea pigs, 
Syrian hamsters, Swiss mice, and Ifacocits monkeys. We were unable 

to reproduce the disease in albino rats, wild rats, and guinea pigs. On the other 
hand, the disease was consistently reproduced by intracerebral inoculations of 
the virus into Swiss mice and 3Iacaciis rhesus monkeys. Suspensions of the 
spinal cords of the mice and of the monkeys repeatedly produced paralytic 
anterior poliomyelitis when injected intracerebrally into cotton rats. On three 
occasions a condition resembling anterior poliom3^elitis developed in hamsters 
which had been inoculated with the virus. Although flaccid paralysis was 
observed in the animals, and microscopic sections of their spinal cords showed 
poliomyelitic lesions, we were unable to serially pass the virus bejmnd the second 
generation. 

From the Department of Anatomy, Wayne University College of Medicine. 

Aided by a grant from the National Foundation for Infantile Paralysis, Inc. 
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The cotton rats cinplovca in tins study were ohtnined from the Mieliiftnii 

Depart nient of Health Lahoratories. 

The basic diet of the control animals was composed of a misturc of nntuin 
foods as follows; cane molasses, peanut oil meal, soy bean od meal, nnnna 
liver meal, fish meal, meat scraps, condensed i)uttermillt, corn Rlutcn, wheat, bran, 
wheat flour middlings, pvouud whole oats, Rrouud whole yellow corn, Rround 
hulled harlcv, Rround whole wheat, whole milU powder, alfalfa leaf meal, A anu 
D feeding oil (a Rockland Farms prodiiet), steamed hone meal, salt, and 

precipitated chalk. ^ i r i r u .* 

The vitamin A-frcc diet used iu these experiments consisted of tlic following 

suhslauecs; wheat starch, 3,300 Om.-, casein (vitamin-free), 000 Gm.; Crisco, 
500 Gm.; U.S.P. salt mixture. No. 2, 200 Gm.; agar, 100 Gm.; yeast (type 180, 
Pleisehmann), 140 Gm.; and yeast (tyiie 2010, Fleisehmnuu), GO Gm. 


nxmmiMr.NTAn ruocr.nunr. 

The rats were weaned at 25 days of age and divided into two groups accord- 
ing to sex. The animals of each of the two groups were fed the basic diet ad 
libitum until tbey were 35 days of age. At tliis time one-half of tlie cotton 
rats in each of these groups wove fed the vitamin A-fvee diet. The other one- 
half of the animals in each of these groups continued to receive the basic diet. 
Thus, the animals were divided into four groups of a])pvoximatcly e(iual numbci’S 
of vitamin A-dcficicnt males, control males, vitamin A-dcficicnt females, and 
control females. It was felt that this grouping would demonstrate differential 
susceptibility and immunologic response dependent on sex or upon nutrition. 
The control animals which were fed the basic diet ad libitum thrived, pre- 
sented no consistent abnormalities, .and exhibited no particular susceptibility 
to intercurrent infections. Each of the control rats ate approximate!}" 10 Gm. 
of the basic diet daily. On the other hand, the cotton rat.s which were fed the 
vitamin A-free diet ad libitum grew less, showed grossly a diminished deposition 
of fat, and exhibited increased susceptibility to intercurrent infections. Each 
of these rats consumed approximately 6 Gm. of the vitamin A-frce diet daily. 

When each animal attained the age of 8 weolus, tlic virus of poliom3’’elitis 
was administered by one of several experimental methods. In two experiments 
the virus was injected into the brain ; in five it was injected or instilled into 
certain parts of the alimentary tract ; in two it was instilled into certain pails 
of the respirator}’' tract ; and in the three remaining experiments it was adminis- 
tered through certain unusual portals. In order to prevent death resulting 
from vitamin A deficiency, each vitamin A-dcficient rat was returned to the 
basic diet two weeks after it had been inoculated with the virus. 

Each animal was observed morning and evening for twenty-five days after 
n,* of the virus. Any animal remaining free of symptoms during 

ms 'interval of time was subjected to a three-way inoculation (0,1 c.c. given 
intracerebrally, 0.5 c.c. subcutaneously in the back and 0.06 c.c. intranasally) 
with a 10 per cent suspension of the virus. Cotton rats remaining free of symp- 
toms for another twenty-five days were subjected to a second three-way reinocula- 
tion with the virus. Any animal failing to show symptoms of poliomyelitis after 
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the first (or original) inoculation and two three-way reinoculations with the 
virus was considered immune. 

Each cotton rat said to have contracted poliomyelitis after its first inocula- 
tion with the viras, when the latter was administered by any route other than 
the intracerebral, satisfied the following four requirements: (1) Flaccid pa- 
ralysis developed within twenty-five days after the virus was first administered, 
and observations of the animal at frequent intervals showed progressive paralysis. 
(2) Samples of the central nervous system showed histologic changes character- 
istic of anterior poliomyelitis. (3) The remaining portions of the central nervous 
system of the paralyzed cotton rat, when made up into a 10 per cent saline sus- 
pension and injected intracerebrally into three previously untreated cotton 
rats, reproduced symptoms of the disease in at least one of the three animals. 
(4) At least one of the three passage animals showed histologic changes in its 
central nervous system which are characteristic of anterior poliomyelitis. 

All animals which contracted poliomyelitis were permitted to live twenty- 
four hours after paralysis was first observed. At the end of this period the 
extent of paralysis was recorded and the animal killed. The relative sus- 
ceptibility of the cotton rats which contracted poliomyelitis after inoculation 
with the virus was judged from the number of extremities paralyzed and from 
the length of the incubation period (defined here as the number of days between 
the time of inoculation with the virus and the time the rat died or was killed). 
Any cotton rat in which paralysis developed in two or more extremities within 
fifteen days of an inoculation was considered to have no unusual resistance to 
the antigen. 

RESULTS 

Fart 1. Comparative SMSceptihility of Vitamin A-Deficient and Control 
Rats Subjected to Three-Wa/y Inoculations and to Single Intracerebral Inocula^ 
tions of the Virus . — 

Experiment 1: In order to test the relative susceptibility of these experi- 
mental animals to three-way inoculations, each cotton rat was subjected to a 
three-way inoculation (0.1 c.c. intracerebral, 0.06 c.c. intranasal, and 0.5 c.c. 
subcutaneous in the back) with a 10 per cent suspension of the virus. Each 
of the animals in this group contracted the /disease. Table I summarizes the re- 
sults of this experiment. 

Table I 


AVERAGE INCUBATION 


animals 

A-deficient rats* (34) 
Control rats (32) 

Males (34) 

Females (32) 

A-deficient males (18) 
Control males (16) 
A-deficient females (16) 
Control females (16) 


PERIOD (DAys)t 
4.06 (2-8) 
4.59 (2-8) 
3.97 (2-7) 
4.69 (2-8) 
3.72 (2-7) 
4.25 (2-6) 
4.44 (2-8) 
4.94 (2-8) 


•Numbers In parentheses Indicate number of animals. 


tDeflned here as the number of days between the time of 
the time the rat died or was sacrificed. 


EXTENT OF OBSERVABLE 
PARALYSIS (extrem ities) 
^l~(2-4) 

3.63 (2-4) 

3.65 (2-4) 

3.69 (2-4) 

3.67 (2-4) 

3.63 (2-4) 

3.75 (2-4) 
3.63 (2-4) 


Inoculation with the virus and 
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Experiment 2: In order to tasl the rclntivo susceptibility of these nnimnls 
to intracerebral inoculation, cacii cotton rat was subjected to a siuRlc intrn- 
cercbral inoculation vith a 0.05 c.c. of a 5 per cent suspension of the virus. 
Every animal in this group contracted the disease. Table II sumnuinr.es the 
results o£ the cxpcrnuciit, 

Taiux II 


AyiMMiS 

A'dcficicnt rals* (40) 
Control rats (40) 

Males (40) 

Females (40) 

A-(lcficicnt males (20) 
Control males (20) 
A-dcficicnt females (20) 
Control females (20) 


AvrnAori.vcunATiON' 

mion (r>AYR)t 
5.00 (2*0) 

4.IS (2-0) 

4.05 {2-S) 
4.55 (20) 
5.00 (2-8) 
4.25 (2-8) 
5.00 (2-0) 
4.10 (2*0) 


r.xTKKT or otiMr.nvAnr.n 
r Ar.AT.YJO R ( r.XTnr.M iTirn) 
5.10 (2-4) 

5.15 (2-4) 

5.20 (2-4) 

5.05 (2-4) 

5.20 (2*4) 

5.20 (2-4) 

5.00 (2-4) 

5.10 (2-4) 


•Numlicrs In parcnllm'^cs Indicate number of nntmals. 

tDcHncd here .as the number of days between the time of Inoculntlon wUh tljo virus nnd 
Uic time the rat died or was aacrlflccd. 


Part 2: Coinparafivc Sxisccpiibilitij of Vitamin A-Vcftciaii and Control 
RaU Sxihjccicd to Inocxilaiions or Instillations of the Virus Into Different Parts 
of the Alimeniar}/ Tract . — 

Experimc7it 3: In order to lest the relative susceptibility of those animals 
to food contaminated with the virus, each cotton rat devoured one brain stem 
and spinal cord ^vhicl\ had been freshly removed from a cotton rat paralyzed 
wth anterior poliomyelitis. To maintain the state of avitaminosis-A, brain stems 
and spinal cords fed to the vitamin A-dcCc5ont animals iverc in all eases removed 
from vitamin A-dcficicnt cotton rats. Table III summarizes the results of this 
experiment. 

• Tadle IXI 



PAIIALYZEP IN TWO Oil MOUE EXTREMITIES 

1 wmnx USUAL, incubation pehiob 

1 

RESISTANT 


after 

AFTER 

FIRST 

AFTER 

SECOND 

TO TTVO 
TUREE-WAY 

AmrtAT.s 

expeuimentae 

rXINOCULA- 

rXINOCULA- 

REINOCUIaA- 

FEFPINO 1 

TION 

TION ! 

TIONS 


Control males (G) 
A'deficient females (7) 
Control females (0) 


0 

0 

0 

0 


7 

6 

7 

G 


0 

0 

0 

0 


•Numbers In parentheses Indicate number of animals. 


Experiment 4: To test the telative susceptibility of cotton rats to virus 
administered through the upper pharynx, each rat received a single submucosal 
an]ection of 0.5 c.c. of a 10 per cent suspension of the virus into each of the 
wo regions which in certain animals other than cotton rats house the palatine 
tonsils. Table IV summarizes the results of this experiment. 

Experiment 5: This experiment was performed to test whether or not 
VI amin A deficiency might influence passage of viable virus through the upper 
gastrointestmal tract. Each cotton rat was subjected on each of three successive 
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Table IV 


ANIMALS 

PARALYZED IN TWO OR MORE EXTREMITIES 
WITHIN USUAL INCUBATION PERIOD 

resistant 
TO TWO 
THREE-WAY 
REINOCULA- 
TIONS 

AFTER 

EXPERIMENTAL 
INOCULATION j 


AFTER 

SECOND 

REINOCULA- 

TION 

A-defieient males (7)* 

3 

0 

0 

4 

Control males (6) 

0 

0 

0 

6 

A-deficient females (6) 

2 

0 

0 

4 

Control females (7) 

0 

0 

0 

7 


♦Numbers in parentheses indicate number of animals. 


days to a single intragastric instillation of 1.0 c.c. of a 10 per cent suspension 
of the virus administered by means of a stomach tube. Table V summarizes the 
results of this experiment. 

Table V 


ANIMALS 

PARALYZED IN TWO OR MORE EXTREMITIES 1 

WITHIN USUAL INCUBATION PERIOD 1 

RESISTANT 
TO TWO 
THREE-WAY 
REINOCULA- 
TIONS 

AFTER 

EXPERIMENTAL 

INSTILLATIONS 

AFTER 

FIRST 

REINOCULA- 

TION 

AFTER 

SECOND 

REINOCULA- 

TION 

A-deficient males (6)* 

0 

4 

0 

2 

Control males (7) 

0 

7 

0 

0 

A-deficient females (6) 

0‘ 

3 

0 

3 

Control females (7) 

0 

7 

0 

0 


♦Numbers in parentheses indicate number of animals. 


Experiment 6: This experiment was performed to determine whether or 
not vitamin A deficiency’' might influence passage of viable virus through the 
lower gastrointestinal tract. Each cotton rat Avas sugjected on each of three 
successive days to a single intracolonic instillation of 1.0 c.cb of a 10 per cent 
suspension of the virus administered by means of a rectal tube. Table VI sum- 
marizes the results of this experiment. 

Table VI 


ANIMALS 

PARALYZED IN TWO OR MORE EXTREMITIES 
WITHIN USUAL INCUBaTION PERIOD 

RESISTANT 

TO TWO 
THREE-WAY 
INOCULATIONS 

AFTER 

EXPERIMENTAL 

INSTILLATIONS 

AFTER 

FIRST 

REINOCULA- 

TION 

AFTER 

SECOND 

REINOCULA- 

TION 

A-deficient males * (7) 

2 

0 

0 

5 

Control males (6) 

0 

4 

0 

2 

A-deficient females (7) 

0 

2 

0 

5 

Control females (7) 

0 

5 

0 

2 


•Numbers In parentheses indicate number of animals. 


Experiment 7: In order to test the relative susceptibility of these animals 
to intraperitoneal inoculations, each cotton fat was subjected on each of three 
successive days to a single intraperitoneal inoculation with 1.0 c.c. of a 10 per 
cent suspension of the viims. Table VII summarizes the results of this experi- 
ment. 
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TAiit.r VJI 



r.M:Ai*V7ri> IN TWO 01! Moci; rxiiii Mitiia: 

1 WITHIN rSOM, INOOIttTION ITCIOII 

1 

1 

iinsr5>TAr;T 

TO TWO 
Tinux-WAV 
iXortUATIONS 

A>’Trn 

rxrruiMnsTAT. 

IXOCVIATIOSS 

1 AJTrii 

nr: ST 

rr.iS'ocui.A* 

1 TION* 

APTra 

nriNorubA* 

1 TiON 

A-dclicicnt (') n n 0 

Control moles (0) 0 n n G 

A-dcficicnl fcmnlo (7) 1 ” ' - 

Control fomale? (7) 5! 


•Number? In parcnUic?OH IntUento number of nnlmnln. 


Part 3. Comparative Suscepfibilit!/ to yUavu'u A-J)cftcknt and Control 
Hats Subjected to JnstiUatious of the Virus Into Different Ports of the Itesinra- 
ionj Traci . — 

Experiment 8: To tost wlictlior or not vitninin A doficionoy mx^hi alter sus- 
ceptibility to vims entering throupb tlic upi)cr respinntory tract, each cotton 
rat was subjected during; the mornini:? and af:ain durinpr tlie cveninj^ on each of 
three successive days to an intranasal instillation witli tlio virus of j)olioinyclilis. 
On each of these occasions, O.Oi) c.c. of a 10 ])cr cent suspension of tlic virus was 
dropped into each nostril. Table VIII sinnmarizes the results of this expori- 
luent. 



rAUAbYZED IN' 

TWO oi; MOEK KXTi:?:jriTins 



WlTinX VSUAb lN'n:BAT10N' 

rr.Eiop 




AiTni 

Arrr.r. 

rXSlSTANT 


APTEf: 

nr: ST 

SKCONP 

TO TWO 


lIXTOUMUXTAb 

KEiNOrrbA' 

raTiNorobA- 

TIinEE-WAY 

animates ! 

IN'STIbLATION’S 

TION 

TION i 

1 NO cab ATI ON 3 


A-dcficicnt males* (G) 0 G 0 0 

Control males (7) 0 7 0 0 

A-deficicnt females (7) 1 6 0 0 

Control females (G) 0 0 0 0 

•Numbers in parentheses indicate number of animals. 


Experiment 9: To test the relative permeability of the pulmonaiy epithelium 
to the virus of poliomyelitis, each cotton rat was subjected to a single intra- 
bronchial instillation of 0.1 c.c. of a 10 per cent suspension of vints by means 
of a tracheal catheter. Table IX summarizes the results of this experiment. 


Tablu IX 


ANIMALS 

PARALYZED IN TWO OR> MORE EXTREMITIES 
WITHIN USUAL INCUBATION PEHIOD 

RESISTANT 
TO TWO 
TIIREE-AVAY’ 
INOCULATIONS 

AFTER 

EXTERniENTAb ' 
INSTILLATIONS 1 

AFTER 1 

Fin ST 

REINOCULA' I 

TION 

1 AFTER 

SECOND 
KEINOCULA- 1 
‘ TION ' 

A-aencient males* (7) 0 — “7^ — — 

Control males (6) 0 n n 2 

A-deficient females (7) n n ^ 5 

Control females (7) 0 7 0 ^ 

Numbers in parentheses indicate number of animals. 
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Table X 


animals 

PARALYZED IN TWO OR MORE EXTREMITIES 
VUTIUN USUAL INCUBATION PERIOD 

RESISTANT 
TO TWO 
THREE-WAY 
INOCULATIONS 

AFTER 

EXPERIMENTAL 

INOCULATIONS 

AFTER 

FIRST 

REINOCULA* 

TION 

AFTER 

SECOND 

REINOCULA- 

TION 

A'deficient males* (6) 

1 

0 

0 

5 

Control males (7) 

0 

0 

0 

7 

A-deficient females (7) 

0 

0 

0 

7 

Control females (7) 

0 

1 

0 

G 


•Numbers in parentheses indicate number of animals. 


Part 4. Comparative Susceptibility of Vitamin A-Deficient and Control 
Rais Subjected to the Virus Administered by Unusual Methods . — 

Experiment 10: This experiment was performed to determine whether or 
not vitamin A deficiency might influence susceptibility w^hen the virus was 
introduced beneath the skin. Each cotton rat w^as subjected on each of three 
successive days to a single subcutaneous inoculation with a 1.0 c.c. of a 10 per 
cent suspension of the virus. Table X summarizes the results of this experiment. 

Experiment 11: This experiment was performed to determine w^hether or 
not vitamin A deficiency might influence susceptibility when the virus was 
introduced into the blood stream by means of cardiac puncture. Bach cotton 
rat was subjected to a single intracardiac inoculation of 0.5 c.c. of a 10 per cent 
suspension of the virus. Table XI summarizes the results of this experiment. 


Table XI 


ANIMALS 

PARALYZED IN TWO OR MORE EXTREMITIES i 

1 WITHIN USUAL INCUBATION PERIOD j 

RESISTANT 

TO TWO 
THREE-WAY 
INOCULATIONS 

AFTER 

EXPERIMENTAL 

INOCULATIONS 

AFTER 1 

FIRST 1 

REINOCULA- 1 

TION 1 

AFTER 

SECOND . 1 

REINOCULA- ! 
TION j 

A-deficient males* (6) 

2 

2 

0 

2 

Control males (7) 

0 

0 

0 

7 

A-deficient females (6) 

0 

0 

0 

6 

Control females (G) 

0 

1 

0 

5 

•Numbers in parentheses Indicate number of animals. 


Experiment 12: This experiment vi-as performed to determine -whether or 
not vitamin A deficiency might influence susceptibility following contact -with a 
diseased animal. Each cotton rat -was permitted to live in the same cage -with 


Table XII 


ANIMALS 

PARALYZED IN TWO OR MORE EXTREMITIES 
WITHIN USUAL INCUBATION PERIOD 

RESISTANT 

TO TWO 
THREE-WAY 
INOCULATIONS 

AFTER 

EXPERIMENTAL 

CONTACT 

AFTER 

FIRST 

REINOCULA- 

TION 

AFTER 

SECOND 

REINOCULA- 

TION 

A-deficient males* (7) 

0 

7 

0 

0 

Control males (6) 

0 

0 

0 

0 

A-deficient females (6) 

0 

G 

0 

0 

Control females (6) 

0 

6 

0 

0 


•Numbers In parentheses Indicate number of animals. 
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another cotton rat which had l)ocn s\i\\ieclc(l to u three-way inoculation with the 
virus. The experimental cotton rat remained in intimate eontaet with the 
inoculated animal until the latter became eompletely paralyzed. Table XTI sum- 
marizes the results of this cxporiincnt. 

I 

roMMr.NT 

It is conceivable that ns a consequence of foodinp vitamin A-derieient dict.s 
an altered susceptibility to paralytic anterior poliomyelitis mittht re.sult because: 
(1) certain cpithelia, which ordinarily would be impermeable to the virus, may 
be altered in such a manner that they would jiennit it.s passnfre; and/or (2) the 
“internal rc-sistance” of the host (neutralizin'r snkstanee, eirculatinc virucidal 
substances, cellular resistance) may be less oficctlvc. 

The results obtained in this study from cxporimonls in \Ybieb tim virus ^vas 
administered bj' intracerebral in,icctions (Experiments 1 and 2), by feeding 
an infected brain stem and spinal cord (Experiment 3), by intratuilmonar^' 
instillations (Experiment 0) and by eontaet \vilh an infected animal (Experi- 
ment 12), offered no evidence to indicate that susceptibility to the virus of 
poliomyelitis is related to vitamin A-dcficicnt diets, to partial inanition or to 
sex. Whereas none of the animals in Experiments 3, 9, and 12 acquired the dis- 
ease following their first exposure to the virus, it is interesting to note that all of 
these animals contracted the disease following three-way inoculations wliich were 
administered twenty-five days after their first exposure to the virus. Since 
none of these animals exhibited any unusual resistance to three-way inoculations, 
these results would indicate that during their first exposure little or no active 
virus entered the body through the epithelial membranes of the alimcntaiy and 
respiratory tracts or the shin. 

In contrast to these findings, the results of experiments in which the virus 
was administered by intratonsillar injections (Experiment 4) ; by intracolonic 
instillations (Experiment 6) ; by intrapcritoneal injections (Experiment 7) ; 
by intranasal instillations (Experiment 8) ; by subcutaneous injections (Experi- 
ment 10) and by intracardiac injections (Experiment 11) ; indicate that cotton 
rats fed. vitamin A-deficient diets are more susceptible to the virus of polio- 
myelitis than are rats which have been fed an adequate diet. 

Whereas none of the animals which \vcre given the virus b}" stomach 
tube (Experiment 5), and only two of the animals administered the virus by 
intracolonic instillation (Experiment 6), acquired the disease, a considerable 
number of the vitamin A-deficient rats in both of these experiments exhibited 
complete resistance to three-way inoculations which were administered twenty- 
five days after the rat was first exposed to the virus. These results seem to in- 
dicate that during their first exposure enough of the virus leaked through the 

epit elium of the alimentary tract to produce an acquired immunity to the dis- 
ease. 

The experiments reported in this communication do not indicate what effect 
partial inanition (each of the \dtamin A-deficient rats consumed only about 60 
per cent as much food as did the controls) might have on the susceptibility of 
cotton rats to the virus of poliomyelitis. In this regard, findings of previous 
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Table X 


ANUTALS 1 

PARALYZED IN TWO OR MORE EXTREMITIES 1 

WITHIN USUAL INCUBATION PERIOD | 

RESISTANT 
TO TWO 
THREE-WAY 
INOCULATIONS 

AFTER 

EXPERIMENTAL 

INOCULATIONS 

AFTER 

FIRST 

REINOCULA- 

TION 

AFTER 

SECOND 

REINOCULA- 

TION 

A-deficient males* (G) 

1 

0 


5 

Control males (7) 



0 

7 


0 

0 


7 


0 

1 

0 

C 


•Numbers in parentheses indicate number of animals. 


Part 4, Comparative Susceptibility of Yitamin A-Deficieut and Control 
Rats Subjected to the Virus Administered by Unusual Methods . — 

Experiment 10: This experiment was performed to determine whether or 
not vitamin A deficiency might influence susceptibility when the virus was 
introduced beneath the skin. Each cotton rat was subjected on each of three 
successive days to a single subcutaneous inoculation Avith a 1.0 c.c. of a 10 per 
cent suspension of the virus. Table X summarizes the results of this experiment. 

Experiment 11: This experiment was performed to determine whether or 
not vitamin A deficiency might influence susceptibility when the virus was 
introduced into the blood stream by means of cardiac puncture. Each cotton 
rat was subjected to a single intracardiac inoculation of 0.5 c.c. of a 10 per cent 
suspension of the virus. Table XI summarizes the results of this experiment. 


Table XI 


ANIMALS 

PARALYZED IN TWO OR MORE EXTREMITIES 
WITHIN USUAL INCUBATION PERIOD 

RESISTANT 

TO TWO 
THREE-WAY 
INOCULATIONS 

AFTER 

EXPERIMENTAL 

INOCUUVTIONS 

AFTER 

FIRST 

REINOCULA- 

TION 

AFTER 

SECOND 

REINOCULA- 

TION 

A-deficient males* (6) 

2 

2 

0 

2 

Control males (7) 

0 

0 

0 

7 

A-deficient females (6) 

0 

0 

0 

6 

Control females (6) 

0 

1 

0 

5 


•Numbers in parentheses indicate number of animals. 


Experiment 12; This experiment was performed to determine whether or 
not vitamin A deficiency might influence susceptibility following contact with a 
diseased animal. Eaeh eotton rat was permitted to live in the same cage with 


Table XII 


ANIMALS 

PARALYZED IN TWO OR MORE EXTREMITIES 
WITHIN USUAL INCUBATION PERIOD 

RESISTANT 

TO TWO 
THREE-WAY 
INOCULATIONS 

AFTER 

EXPERIMENTAL 

CONTACT 

AFTER 

FIRST 

REINOCULA- 

TION 

AFTER 

SECOND 

REINOCULA- 

TION 

A-cieiicient males* ('/) 0 7 0 a - 

Control males (6) 0 6 0 0 

A-deficicnt females (6) 0 ® 0 n 

Control females (6) 0 6 0 


•Numbers in parentheses indicate number of animals. 
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\veaver: resistakce of rats to pouomyeutis virus 

another cotton rat ^vhich had been subjected to a three-way inoculation with the 
virus. The experimental cotton rat remained in intimate contact with the 
inoculated animal until the latter became completely paralyzed. Table XII sum- 
tnarizes the results of this experiiuent. 

comment 

It is conceivable that as a consequence ol lecding vitamin A-dcficicnt diets 
an altered susceptibility to paralytic anterior poliomyelitis might result because: 
(1) certain epithelia, Avhich ordinarily would be impermeable to the virus, may 
be altered in such a manner that they ivould peimit its passage ; and/or (2) the 
“internal resistanee” of the host (neutralizing substance, circulating virucidal 
substances, cellular resistance) may be less effective. 

The results obtained in this study from experiments in Avhich the virus was 
administered by intracerebral injections (Experiments 1 and 2), by feeding 
an infected brain stem and spinal cord (Experiment 3), by intrap ulmonary 
instillations (Experiment 9) and by contact Avitli an infected animal (Experi- 
ment 12), offered no evidence to indicate that susceptibility to the virus of 
poliomyelitis is related to vitamin A-deficient diets, to partial inanition or to 
sex. Whereas none of the animals in Experiments 3, 9, and 12 acquired the dis- 
ease following their first exposure to the virus, it is interesting to note that all of 
these animals contracted the disease following three-way inoculations Avhich were 
administered twenty-five days after their first exposure to the virus. Since 
none of these animals exhibited any unusual resistance to three-way inoculations, 
these results would indicate that during their first exposure little or no active 
virus entered the body through the epithelial membranes of the alimentaiy and 
respiratory tracts or the skin. 

In contrast to these findings, the results of experiments in which the virus 
was administered by intratonsillar injections (Experiment 4) ; by intracolonic 
instillations (Experiment 6) ; by intraperitoneal injections (Experiment 7) ; 
by intranasal instillations (Experiment 8) ; by subcutaneous injections (Experi- 
mejit 10) and by intracardiac injections (Experiment 11) ; indicate that cotton 
rats fed vitamin A-deficient diets are more susceptible to the virus of polio- 
- myelitis than are rats which have been fed an adequate diet. 

Whereas none of the animals which were given the virus by stomach 
tube (Experiment 5), and only two of the animals administered the virus by 
intracolonic instillation (Experiment 6), acquired the disease, a considerable 
number of the vitamin A-deficient rats in both of these experiments exhibited 
complete resistanee to three-way inoculations which were administered twenty- 
five days after the rat was first exposed to the virus. These results seem to in- 
dicate that during their first exposure enough of the virus leaked through the 

epithelium of the alimentary tract to produce an acquired immunity to the dis- 
ease. 

The experiments reported in this communication do not indicate what effect 
partial inanition (each of the vitamin A-deficient rats consumed only about 60 
per cent as much food as did the controls) might have on the susceptibility of 
cotton rats to the virus of poliomyelitis. In this regard, findings of previous 
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studies on vitamin B and D deficiencies^ (during these experiments the deficient 
animals also suffered fi’om partial inanition) are of importance. In this series 
no evidence was found that partial inanition, per se or in conjunction with vita- 
mins B and D deficiencies, significantly influenced the susceptibility of cotton rats 
to tlie virus of poliomyelitis. If partial inanition plays any part in lowering 
the resistance of vitamin A-deficient cotton rats to the virus of poliomyelitis, 
it must be of minor importance. 

It is commonly recognized that the male is more susceptible to the paraljd;ic 
form of anterior poliomj’^elitis than is the female.^ It is interesting to note 
that in the present investigation, of the fifteen vitamin A-deficient rats which 
contracted the paralytic forai of the disease after the virus was administered by 
methods other than by inti’acerebral injection, only two were females. However, 
it would appear that the increased susceptibility evidenced by tlie males is not 
due primarily to sex because: (1) pi'evious studies^ showed no difference in sus- 
ceptibility which could be attributed to sex, and (2) in the present investigation, 
the differences in susceptibility which could be related to sex were apparent only 
among the vitamin A-deficient animals. 

Considerable caution should be exercised in applying to the human being 
our findings that vitamin A-deficient diet increases the susceptibility of cotton 
rats to the virus of poliomyelitis. Whereas the pathologic consequences of 
avitaminosis-A are similar in both species,^ it is questionable whether the human 
being ever suffers from this t^pe of malnutrition to the degree experienced by 
our animals. 

SUMMARY AND CONCLUSIONS 

This communication records the results of twelve experiments which were 
designed to test the effects of vitamin A-deficient diets, of partial inanition, 
and of sex on the susceptibility and on certain immunologic responses of cotton 
rats to the virus of poliomj^elitis. 

Suspensions of the Armstrong-Lansing strain of the virus of poliomyelitis 
were injected or instilled in varj’^ing quantities into the cerebinim, stomach, colon, 
peritoneal cavity, external nares, and blood stream, beneath the skin of the 
back and beneath the pharyngeal mucosa. In addition, the animals of one 
experimental group were allowed to remain in intimate contact with cotton rats 
succumbing to the effects of intracerebral inoculations with the virus. Finally, 
each cotton rat of still another experimental group was fed the brain stem and 
spinal cord freshly removed from a cotton rat paralyzed with poliomyelitis. 

Each of the cotton rats which failed to develop paralysis after an experi- 
mental inoculation with the virus was subjected to three-way reinoculations 
with the vims at inten^als of twenty-five days. 

The results of these experiments yield no evidence to indicate that vitamin 
A-deficient diets affect the susceptibility or the resistance of cotton rats to the 
virus of poliomyelitis when the latter is administered by injections into the 
cerebrum, by instillations into the bronchi, by feeding an infected brain stem 
and spinal cord, or by contact with an infected cotton rat. 



\\T:ATOR: resistance of rats to poliomyelitis virus 1*0 

Evidence was presented to indicate tliat cotton rats led vitamin A-dcfieient 
diets are more susceptible to the virus of poliomyelitis than are controls when 
the virus is administered by intratonsillar injections, by intracolonic instillations, 
by intraperitoncal injections, by intranasal instillations, by subcutaneous injec- 
tions and by intracardiac injections. 

Some evidence ^vas presented to indicate that, in cotton rats fed vitamin 
A-deficient diets, the mucosa of certain parts of the alimentai'y tract may become 
more permeable to the virus of poliomyelitis tlian is the case among the contiols. 

It would appear that sex and partial inanition, suffei'cd by all vitamin A- 
deficient rats, played no primary part in the results obtained in this study. 
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THE USE OP SULPA]\IERAZINE IN INFANTS AND CHILDREN 

Gilbert B. Forbes, M.D., Anne Perley, M.A., and Je^vn Dehlinger, M.D. 

St. Louis, j\Io. 

S ULPAMERAZINE* (2-sulfanilainido4-metliylpyriinidiiie), the monometliyl 
derivative of sulfadiazine,^ is in fairly wide clinical use at the present time, 
and certain advantages have been claimed foi\it over the other commonly em- 
ployed sulfonamide drugs, particularly sulfadiazine: (1) Sulfamerazine is more 
quicldy and completely absorbed from the gastrointestinal tract^' ^ and there- 
fore may be satisfactorily administered orally in many instances in which paren- 
teral administration would be more desirable if certain of the other sulfonamide 
drugs were used. (2) Sulfamerazine is excreted much more slowly by the kid- 
ney than either sulfadiazine or sulfathiazole^* ^ and for this reason may be ad- 
ministered at less frequent intervals and in smaller amounts with the attainment 
of comparable levels in the blood. (3) The therapeutic value of sulfamerazine 
has proved to be equal to that of sulfadiazine and sulfathiazole both in the treat- 
ment of infections in human beings and .in experimental infections in an- 
imals.®"® (4) The toxic effects of sulfamerazine are certainly no greater and 
possibly somewhat less than those of sulfadiazine and sulfathiazole.^^ ® 

Since the methods of administration of the various sulfonamide drugs to 
adults cannot be applied satisfactorily to the treatment of infants and children 
and since the toxic effects in infants and children and in adults may vary con- 
siderably, we have undertaken a study of the use of sulfamerazine in patients in 
the pediatric age group for the primary purpose of establishing a rational dosage 
scheme for both oral and parenteral administration of the drug. As the work 
continued, it seemed desirable to include observations on the distribution of 
sulfamerazine in the various body fluids, on the toxic effects of the drug, and in 
a limited way .on its therapeutic usefulness. The study embraced the period 
from December, 1943, through June, 1944, during -which time 135 unselected 
hospitalized infants and children wdth various types of infections w^ere treated 
with sulfamerazine. 


THE ABSORPTION OF SULFAMERAZINE FROM THE GASTROINTESTINAL TRACT 


Single oral doses of suLEamerazine of 0.1 Gm. per kilogram body weight were 
given to a nvunber of children,! and the level of free sulfamerazine^ in the blood 
was determined at inteiwals during the succeeding twenty-four hours. The re- 
sults are shown in Fig. 1 in which the subjects are divided into two groups, those 
two years of age or older and those in the first or second year of life. It "is evi- 
dent from the average values indicated at the top of each portion of the chart 


From the Department of Pediatrics, Washington -University School of Medicine Anrq 
St. Louis Chlldren’Sv Hospital. ' ^ 

•A portion of the sulfamerazine used in this study was provided through the conrtoe,,. 
the Medical Research Division of Sharp & Dohme, Inc. 

tPatients with known renal or enteric disease were carefully excluded from thl<? 
tion of the study. ^ 


JThe analyses for sulfamerazine in the blood and other 
method of Bratton and Marshall.*® adapted for a sample of 
cate^ all values for sulfamerazine In this paper are for the 


body fluids were made bv fhp 
0-1 c.c. Unless otherwise indl- * 
free form of tlie drug. 
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ttat tie ateorptioii «™S h tatter in the 

average blood concentration is seen to increase until the eighth hour following 
administration and then to fall very gradually, so that there is still an appreci' 
aS^oncentration at the end of tiventy-four hours. It may be concluded that 
sulfamerazine is absorbed rapidly from the gastrointestinal tract and is excreted 
rather slowly. There is, however, considerable individual variation in the rate 
of both absorption and excretion. 



F/e:. 1. — ^Bloop concentrations of free sulfamerazine foUotdng: single oral doses of 0.1 
Gm. of sulfamerazine per kilogram body weight to children 2 years of age and older and 
to Infants, 


Since sulfamerazme is so readily absorbed from the gastrointestinal tract, 
an attempt was made to attain very bigh. blood concentrations of the drug in 
young infants through oral administration alone. Fig. 2 illustrates the results 
of giving a single oral dose of 0.4 Gm, per kilogram of body weight. The aver- 
age blood values are seen to be someurhat greater than those in the infants who 
received 0.1 Gzn, per kilogram of body weight, but the differences are not 
marked. The larger dose resulted in about the same blood level at two hours 
as did the smaller; in one ease the level dually reached 21.4 mg. per cent, but 
only after twenty-four hours. It is apparent, as in the case of the other sulfon- 
amide drugs, that infants are not able to absorb rapidly from, the gastrointestinal 
tract very large amounts of sulfamerasine. In time, high concentrations could 
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doubtless be achieved in this manner, but usually in critically ill patients it is 
desirable to obtain the high blood levels quickly. 

The matter of proper maintenance dosage of the diaig for sick infants and 
children was considered, and the following dosage scheme was decided upon: 
an initial dose of 0.1 Gm. of sulfamerazine per kilogram body weight to be 
followed by 0.05 Gm. per kilogram body weight at eight-hour inteiwals. The 
total daily dosage then amounts to 0.15 Gm. per kilogram body weight or three- 


j AVERAGES : 

Z 6.6 11.9 12.6 11.8 10.9 II.5 

D 



SINGLE ORAL DOSE OF 0.4 GM./KILO IN SMALL INFANTS 


Fig. 2.— Blood concentrations of free sulfamerazine following single oral doses of 0 4 Gm of 
sulfamerazine per kilogram body weight to infants in the first year of life. 



Fig. 3. — Blood concentrations of free sulfamerazine produced by the repeated omi 
ministration of 0.05 Gm, of sulfamerazine per kilogram body weight every 8 hours to 
dren of various ages, following an initial dose of 0.1 6m. per kilogram body weight 


ad- 


chiV- 
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of t.c a„s..o „s.^ 7f tS 

roW^r c„iMrc°„ tte avo«go 
patient’s ye, gilt. « ® and in inlanls from 3 to 12 mg. 

p“tS S^tL are adeipiatcln the treatment ot patients ivitl. infcetions 

which, are not unusually severe. 



SINGLE INTRAVENOUS INJECTION OF O.i 6M./KJLO 


Figr. 4. — Blood concentrations of free sulfamerazine following a single intravenous 
injection ot 0.1 Gm. of sodium sulfamerazine per kilogram body weight, made up as a 5 p^r 
cent solution in distilled water. 


PAKENTERAL ADMINISTRATION OF SODIUil SULFAMERAZINE 

Intravenous Administration. — Fig. 4 illustrates the blood levels following a 
single intravenous injection of 0.1 Gm. of sodium sulfamerazine per kilogram 
body weight. The drug was prepared as a 5 per cent solution in distilled water. 
The concentration, after the high initial peak, dropped rapidlj’^ during the first 
hour following the injection and then decreased graduallj’’.. The blood levels 
were not followed for longer than eight hours since the rate of excretion after 
this period is largely independent of the mode of administration of the drug. 

Suhcxitaneous Administration . — special study was made of this method 
of administration since it seems to be preferable when any of the sulfonamide 



MG./ 100 C.a WHOLE BLOOD 
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drugs are to be given parenterally. Adequate blood levels may be attained 
promptly; tbe technique of administration is easy and, therefore, particularly 
desirable when the injection must be repeated many times; the injection can 
also provide water and alkali at the same time that the drug is being given ; the 
initial undesirably high blood concentration which occurs after intravenous in- 
jection is obviated. Fig. 5 illustrates the blood levels obtained with subcutaneous 


SODIUM SULFAMERAZINE 
amount 05% SOLUTION OS£C 



60 CC/KILO 
40 C.C /KILO 
20 C.C./KILO 
10 CC./KiLO 
1000 CC TOTAL 

(A) - 31 KILO CHILD 

(B) - 50 KILO CHILD 
(O- 28 KILO CHILD 


5 6 

HOURS 


Fig". 5. Blood concentraUons of free sulfamerazine following single subcutaneous in- 
Ringe^s’^soTut^n*^ amounts of 0.5 per cent sodium sulfamerazine in half ^'fortified lactate 


administration of varying amounts of 0,5 per cent sodium sulfamerazine. The 
drug was made up in either plain or half fortified lactate Ringer’s”* solution 
and administered as an ordmary hypodermoclysis. No local reaction was ob- 
served even when concentrations of 1 per cent were used, and pain seemed to he 
no greater than that? occurring with other hj^^podermoctyses. 

As the amount of solution given is increased from 10 c.c. per kilogram body 
weight to 60 c.c. per kilogram (i.e., 0.05 Gm. to 0.3 Gm. of drug per kilogram), 
the rate of absorption is seen to be more rapid and the blood level attained in a 


•Plain lactate Ringer^s; A solution of %o molar sodium-r-lactate In slighUy hynotonfr 
Ringer’s. 

Half **fortifled lactate Ringer’s’*: A mixture of three parts by volume of ^ molar, 
sodlum-r-lactate and four parts of Ringer’s solution. “ 
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given period of time higher. Ten cubic centimeters of 0.5 per cent .solution per 
kilogram docs not produce an adequate blood level, whereas 20 c.c. (0.1 Gm.) 
per kilogram results in a level about equal to that produced bj’’ the same amount 
of drug given orally. The 40 c.c. and 60 c.c. per kilogram doses produce a 
high blood level nith a rapidity which is quite adequate in patients noth severe 
infections. The uppemost curve was obtained on a very dehydrated child; the 
speed of absorption here was amazing, the blood level reaching 23.4 mg. per cent 
within fifteen minutes. 

The curves marked (A), {B), and (C) represent cases in which 1,000 c.c. 
of 0.5 per cent solution of sodium sulfamerazine Avas given to children of var- 
ious Aveights. This amount seems adequate for most larger children, and Ave 
have not found it necessary to give single doses of more than 5.0 Gm. of drug to 
a child by this route regardless of body Aveight. In adults, the administration 
of 5.0 Gm. of sodium sulfamerazine subcutaneously every eight hours has re- 
sulted in blood levels of betAveen 20 and 30 mg. per cent.” 


THE ADMIXISTR<AT10X OF SULFAMERAZINE TO PATIENTS AVITH 
SEVERE INFECTIONS 


On the basis of these observations we attempted to work out a rational 
scheme for rapidly attaining blood concentrations of 25 to 30 mg. per cent and 
maintaining such lei^eis until the patient’s infection is definitely subsiding. Fig. 
6 illustrates the scheme in the treatment of a disease such as meningococcic 
meningitis; that is, one which is severe yet responds rapidly to sulfonamide 
therapy. For the first tAvo daj's the drug is given subcutaneously, the initial 
dose being 60 c.c. of a 0,5 per cent solution per kilogram body Aveight. Subse- 
quent doses of 20 c.c. per kilogram are given at eight-hour intervals. The blood 
concentration usually reaches 25 mg. per cent Avithin tAvo hours after the be- 
ginning of treatment and is maintained, on the average, near 30 mg. per cent for 
the next tAvo days. At the end of this time the patient is often able to take oral 
medication, the very high blood level is no longer as essential, and thereafter 
sulfamerazine is administered orally in doses of 0.1 Gm, per kilogram eA^ery 
eight hours. The average blood level then usually drops to between 15 and 20 
mg. per cent Avhere it is maintained until the infection is Avell under control. 
Subsequent therapy consists of giving the patient 0.05 Gm. per kilogram every 
eight hours. In Fig. 6 are shomi the values obtained in five patients, all suffering 
from acute purulent meningitis, the aA'erage blood concentrations being indicated 
by the clear line in the center of the black area. 


In cases of meningitis due to the pneumococcus, hemolytic streptococcus, or 
the influenzal bacillus, in Avhich high drug levels should be maintained for longer 
periods of time, subcutaneous sodium sulfamerazine may be continued as long 
as necessa^. ith cai’eful folloudng of the blood concentrations of sulfa- 
merame tlie dosage may be adjusted to produce suitable levels. With the ease 
administration of the drag and the absence of local irritation 
^ ^ r administer sodium sulfamerazine to sev- 

untoAvaSecte ^ subcutaneous route alone for as long as three weeks without 
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It is essential, however, that daily blood determinations of the drug should 
be made when subcutaneous administration is being employed in such dosages. 
While Mg. 6 indicates that the average blood concentrations attained were 
satisfactory when the described schemes were used, it also illustrates that con- 
siderable variation may occur. For example, at the end of the second day, 
the spread exhibited by the five patients was from 20.8 mg. per cent to 40.8 
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mg. per cent despite the fact that they were given identical doses of sulfa- 
mera^ine on the basis of body weight. In general, in any given patient, one can 
predict more closely the blood concentration when the drug is administered 
orally in ordinary dosages (0.15 Gm. per kfiogram per day) than when higher 
dosages are employed. Finally, it should be remembered that parenteral admin- 
istration of sulfamerazine is essential for the attainment of very high blood 
concentrations, particularly in small infants. 


THE DISTRIBUTION OF SULFAMERAEINE IN THE VARIOUS BODY FLUIDS 

It has been reported that sulfamerazine passes into the cerebrospinal fluid 
to the extent of about 50 per cent of the concentration in whole blood.^* « This 
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value is in keeping wth the relatively high degree of binding of the drug by 
plasma proteins.^- However, in the reported observations, no indication is 
given of the variation in the concentration of the drug in tlie blood during the 
several hours preceding the ivithdrawal of blood and spinal fluid for analysis. 
Although changes in the blood level are reflected in the spinal fluid, the change 
in spinal fluid concentration may lag considerably, fl'his phenomenon probably 
accounts ior the considerable variation in the ratio of spinal fluid to blood con- 
centration which is so often noted in clinical practice and also for the fact that 
occasionally the concentration in the spinal fluid may actually exceed that in 
the blood in isolated samplings. With this in mind, we attempted to determine 
the ratios of the drug concentration in various body fluids to that in whole blood 
and plasma on occasions when it was known that the blood concentration had 
not changed markedly during the four-hour period prior to obtaining the blood 
and other body fluid specimens on which these ratios were calculated. 

The data obtained are shown in Table I which includes observations on 
spinal fluid, pleural fluid, and ascitic fluid. The studies involving spinal fluid 
were all performed on patients suffering from either purulent or tuberculous 
meningitis, and those on pleural and ascitic fluid on a patient in the nephrotic 
stage of chronic glomerulonephritis who had a plasma albumin concentration of 
only 1.1 Gm. per cent. Metyeaine* was used as a local anesthetic prior to with- 
drawal of all fluids for sulfamerazine analysis. 

Table I. Distribution or Sulfameeazine in Various Body Fluids 
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The ratios of the drug concentration in 'spinal fluid to that in wHole blood 
and in plasma averaged 68 per cent and 59 per cent, respectively, and do not 
differ greatly from those for suKadiazine and sulfapyrazine but are distinctly 
higher than those for sulfathiazole. 

The data on the concentration of sulf amerazine in ascitic and pleural fluid 
indicate that in the one patient we observed, the drug distributed itself approx- 
imately equally between those fluids and the blood plasma, a finding in agree- 
ment with the earlier obseiwations of Hageman and his coworkers.® Murphy 
and his coworkers,® however, found a much lower rate to exist between pleural 
and ascitic fluid and blood serum. It is possible that the very low plasma albu- 
min in the patient which we studied may have affected somewhat the degree of 
binding of the drug in the plasma and, therefore, may have influenced its dis- 
tribution between the plasma and the fluids mentioned. 

THE EFFECTIVENESS OF SULFAMERAZINE IN VARIOUS CLINICAL INFECTIONS 

A total of 135 unselected infants and children with various infections were 
treated vnih. sulfamerazine during the course of this study. The drug was ad- 
ministered in accordance with the plans we have outlined. High drug dosages 
were employed in those patients suffering from meningitis, peritonitis, and severe 
respiratory infections and the lower dosages in those with the less severe infec- 
tions. In treating these patients an attempt was made to compare the course 
of the illness vnth that in patients treated in the past with other sulfonamide 
drugs. 

Acute Meningitis. — Seventeen patients with acute meningococcic meningitis 
were treated with sulfamerazine; all of these recoverd. The response to treat- 
ment was prompt in each case and quite satisfactory from the standpoint of both 
clinical and laboratory findings. 

Sulfamerazine was used in one case of pneumococcal meningitis and mas- 
toiditis and one case of influenzal {tjjge B) meningitis ivith satisfactory recov- 
eries in both. One case of hemolytic streptococcal meningitis was treated with 
sulfamerazine; penicillin was also used, however, so the effectiveness of the 
sulfamerazine cannot be evaluated. 

Sulfamerazine was administered in high dosage in one case of tuberculous 
meningitis. There was no observable effect on the course of the infection. 

Amte Peritonitis.— Foxiv cases were treated. Two of these were due to the 
colon bacillus. In one, the infection was primary; in the other a generalized 
peritonitis secondary to an acute appendicitis was present. There was recovery 
in both. One patient whose case was of pneumococcal origin died within twelve 
hours of the onset of therapy. The fourth patient, who also died, was a young 
infant who suffered from cirrhosis of the liver, the organism responsible for the 
peritonitis being the Staphylococcus aureus. 

Infections of the Upper Respiratory Tract. — Six eases of acute streptococcal 
tonsillitis were treated, all of which exhibited prompt alleviation of sjnnptoms 
Two cases of acute larjmgitis, due to the streptococcus, responded well to sulfa- 
merazine, although in one of these a tracheotomy was necessary to relieve 
dyspnea. The response to treatment was quite strildng in a one-year-old infant 
who had developed acute thjo’oiditis secondary to acute tonsillitis and laryngitis 
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'infections of the Lower Respiratory 2’rac<.— Ten cases of typical lobar pneu- 
monia were treated with sulfamerazine, and prompt improvement occurred in 
each case. One case of pneumococcal empyema with bacteremia improved alter 
the institution of surgical drainage and the use of sulfamerazine. Six patients 
mth bronchopneumonia, all of them small infants, improved promptly wth 
sulfamerazine therapy. Six cases of severe bronchitis did well under treatment 

vdih the drug. 

MiscelJaneoxis Infections . — Those cases in ^vllich an evaluation of the ef- 
fectiveness of sulfamerazine seemed possible are as follows: two cases of 
erysipelas, one of acute colon bacillus pyelitis, one of cellulitis of the thigh with 
accompanying femoral adenitis, and two cases of exfoliative dermatitis of the 
newborn. In all of these, improvement with drug therapy was prompt and 
satisfactory^ Aside from the case of staphylococcal peritonitis mentioned pre- 
viously, there was only one case of severe staphylococcal infection in this scries. 
The patient had a* deep iliac adenitis and was given large doses of sulfamerazine 
for nine days during which time he remained toxemic and febrile; improvement 
did not begin until the area of suppuration was surgically drained. 

The remaining cases included catarrhal and suppurative otitis media, 
a variety of upper respiratory infections, acute laryoigotracheobronchitis, bron- 
chiolitis, cervical adenitis, and certain other infections in which it was impossible 
to evaluate the effectiveness of sulfamerazine. On several occasions the drug 
was given prophylactically in connection with surgical procedures to patients 
with rheumatic fever and to patients with intussusception, strangulated hernias, 
and tracheobronchial foreign bodies, for the purpose of minimizing any com- 
plicating infection. 


THE TOXIC EFFECTS OF SUbFAI^lERAZINE 

Each patient in this series was carefully observed for possible toxic re- 
actions. Many of the infants and children were treated for periods of not 
longer than one week, so that those reactions which ordinarily occur late were 
rarely encountered. Sodium lactate was given to each patient either orally oi’ 
parenterally in an attempt to render the urine alkaline. For this purpose, 
5 e.c. of a one molar solution per kilogi’am body weight per twenty-four hours 
were given orally in either four or six divided doses.^^ For those patients re- 
ceiving sulfamerazine subcutaneously, sodium lactate was incorporated into the 
subcutaneous infusion in a dosage of 30 c.c. of 1/6 molar solution per kilogram 
body weight per tiventy-four hours. This quantity usually has been found suf- 
ficient to keep the urinary pH above 7.0, We prefer sodium lactate to sodium 
bicarbonate because it does not produce gastric distress, it is easily administered 
to small mfants and can be incorporated readily into any subcutaneous or intra- 
venous infusion fluid. 

We have divided the patients into two groups with respect to the level of 
sulfamerazine attained in the blood, the dividing line being a concentration of 
lb mg, per cent, and have listed in Table II the toxic reactions occurring in each 
^ group. One hundred and twelve of the patients had blood levels less than 15 
mg. per cent. In the other twenty-three patients, because of the severity of their 
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table n 


TOXIC EFFECT 

1 LOW BLOOD level 
GROUP 

(112 CASES) 

1 HIGH BLOOD LEVEL I 
GROUP 

1 (23 CASES) 1 

I TOTALS 

NO. 

1 % 

1 NO. 

1 % 1 

i NO. 

1 % 

Fever 

4 

3.6 

1 

4.4 

5 

3.7 

Rash 

4 

3.6 

0 

0 

4 

3.0 

Rash and fever 

2 

1.8 

0 

0 

2 

1.5 

Leucopenia 

0 

0 

4 

17.4 

4 

3.0 

Anemia 

0 

0 

1 

4.4 

1 

0.7 

Anorexia 

1 

0.9 

0 

0 

1 

0.7 

Vomiting 

1 

0.9 

0 

0 

1 

0.7 

Transitory microscopic hematuria 

9 

8.0 

3 

13.0 

12 

8.9 

Microscopic hematuria 

13 

11.6 

4 

17.4 

17 

12.6 

Gross hematuria 

2 

1.8 

0 

0 

2 

1.5 

Oliguria and albuminuria 

0 

0 

1 

4.4 

1 

0.7 


infections, an effort was made to maintain the blood levels between 25 and 30 
mg. per cent with an observed range of from 15 to 50 mg. per cent. 

Drug fever and rash were of the same general character as those seen with 
sulfadiazine. The rash was macular and erythematous in character, of varied 
distribution, and disappeared promptlj^ when the drug was discontinued. 

Leucopenia (total white cell count below 4,000 c.mm.) developed gradually 
in each of the four eases listed. The percentage of polymorphonuclear cells did 
not drop below 18 ; in two instances the leucocyte count rose gradually to normal 
although the drug was continued, while in the other two the drug was stopped. 
In no instance could the reaction be called a true agranulocytosis. In the one 
patient in whom anemia was observed, the hemoglobin dropped, to 9.5 Gm. per 100 
c.c. The anemia was corrected hy blood transfusion and did not recur despite 
the continuance of the drug. 

In mfants and children, anorexia and vomiting often occur in the presence 
of infections, and it was not possible to determine to what extent these effects 
might have been due to the drug. In only two patients were anorexia and 
vomiting thought to be due to the administration of sulfameraaine, and in gen- 
eral the drug was extremely well tolerated. 

Whenever possible, daily urinalyses were done in an effort to detect and 
to determine the extent of any renal complication which might occur from sulfa- 
raerazine. As already mentioned, all of the patients were given sodium lactate 
in an attempt to keep the urine alkaline. Crj^^stals of sulfamerazine, both the 
free and acetylated forms, were seen frequently in the urinary sediment, but no 
attempt was made to determine the frequency with which crystalluria occurred* 
Nine per cent of the total group exhibited mild transitory microscopic hematuria* 
Such microscopic hematuria is fairly common in sick infants and children and 
it is impossible to say that this finding was due to the drug rather than to the 
infection for which the patient was being treated. Twelve and six-tenths per 
cent of the patients exhibited microscopic hematuria of such degree and dura- 
tion as to be classed as a true renal reaction to sulfamerazine. The reaction 
occurred somewhat more often in those patients receiving large doses of drug 
rather than in those receiving smaller amounts. Whenever such hematuria oc- 
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cuTied, measures were instituted to increase the alkalinit}^ and the volume of the 
urine with resultant clearing of the urine on each occasion. 

Gross hematuria occurred only twice in this series, both of the patients 
being in the ''low blood lever ^ group. In one the urine was definitely alkabne 
to litmus and in the other acid. Hematuria subsided in each instance after 
withdrawal of the dinig and the administration of fluids and sodium lactate. In 
one patient in the "high blood lever' group definite oliguria developed, and the 
urine showed 1 plus albumin by the heat and acetic acid test but no other ab- 
normalities. The albuminuria ceased, and adequate urine flow was quickly estab- 
lished when fluids were administered intravenously. 

On no occasion in this series were any of the more serious renal complica- 
tions such as anuria, renal colic, or toxic nephrosis noted. 

Sulfamerazine was administered to six patients with nephritis for periods 
ranging from three to twenty-seven days for the purpose of treating complicat- 
ing infections. In no instance could we detect evidence that the drug tended to 
accentuate the pathologic process in the Iddney. It is important to remember 
in using the drug in patients with impairment of renal function that it may 
be necessary to reduce the dosage appreciably in order to avoid excessively high 
levels in the blood. 

COSiMENT 


From this study it is evident that the principal advantages which sulfa- 
merazine offers over the other commonly used sulfonamide drugs in treating 
infants and children are that satisfactory’' blood concentrations can be produced 
by a smaller total daily dosage of the drug and that the doses may be given at 
less frequent intervals. The hope that, because of rapid absorption of the drug 
from the gastrointestinal tract, the parenteral route for the administration of 
sulfamerazine to infants and children could be dispensed with in many instances 
has not materialized. Our data show clearly the need for parenteral administra- 
tion when high blood concentrations are desired quickly, and- we feel that the 
subcutaneous route is the one of choice. 

As far as therapeutic effectiveness is concerned, it is apparent that this 
series^ of cases is not large enough tp warrant a statistical comparison of the 
effectiveness of sulfamerazine vnth. that of sulfapyrazine, sulfadiazine, and sulfa- 

thiazole. However, it is our definite impression that it is as valuable as are the 
others. 


Prom the standpoint of toxicity in infants and children, sulfamerazine 
offers no advantage over sulfadiazine and appears to be somewhat more toxic 
than sulfapyrazme.^^ The reactions encountered in this series were mild, there 
being none which could be classed as serious. In view of the routine use 
0 so um actate, it is surprising that microscopic hematuria occurred so fre- 
qimn y in this series. Gross hematuria occurred in only two patients and 
albummuna and oliguria only once. Whether these renal complications would 

administered concurrently is diffi- 
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SUMMARY 

A study of the absorption, methods of administration, therapeutic effective- 
ness, and toxicity of suKamerazine in an unselected group of 135 infants and 
children with infections revealed the f olloAving pertinent data : 

1. Sulfamerazine is rapidly absorbed from the gastrointestinal tract and 
rather slowly excreted by the kidney. Accordingly, adequate blood concentra- 
tions are easily attained by the oral administration of 0.05 Gm. per kilogram of 
body weight ever}’’ eight hours (tliree-quarters of the total daily dosage usu- 
ally employed with sulfathiazole and sulfadiazine). Sulfamerazine thus pos- 
sesses an advantage over the other sulfonamide drugs in that they must be given 
in larger total dosage with more frequent doses to attain comparable blood levels. 

2. High blood concentrations are easily and rapidly produced by the sub- 
cutaneous administration of sodium sulfamerazine. The absorption of sulfa- 
merazine from the gastrointestinal tract, although more rapid and complete 
than is the absorption of the other sulfonamide drugs^ does not lead to values 
sufficiently high to obviate the need for parenteral administration of the drug 
when very high values ai'e desired. 

3. Sulfamerazine was observed to pass into the spinal fluid to the extent 
of from 52 to 83 per cent of the whole blood value and 41 to 73 per cent of the 
plasma value, while the concentration in pleural and ascitic fluid equaled that in 
the plasma. 

4. From a purely clinical evaluation, the therapeutic effectiveness of suKa- 
merazine is entirely comparable to that of suKapyrazine, sulfadiazine and, 
suKathiazole. 

5. The toxic reactions encountered were relatively frequent but, for the 
most part, were mild, and no serious reactions occurred. On the basis of our 
past experience, the frequency of toxic reactions was deflnitely greater with the 
use of sulfamerazine than with sulfapyrazine and certainly as great as with 
suKadiazine. 
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THE PREVENTION OF EDEMA IN INFANTS UNDERGOING 
SULFONAIillDB TREAT]\IENT 

Robekt Klein, 'M.D; 

Boston, SIass. 

TT HAD 1)6611 noted for some time at the Chiidren’s Hospital that infants 
1 treated with sulfonamides and adjuvant alkalies became edematous more often 
than might he expected from the incidence of pulmonary infections. Upon closer 
examination it was noted that even in the absence of frank pitting edema, manj 
other infants made precipitous and appreciable weight gains, which were as 
Tapidly lost upoti recovery Jitid cessation of therapy. It has long been a well- 
recognized observation that patients with pnenTnonia very freqnently becaine 
edematous and a diuresis was hailed as the first sign of recovery. However, 
with the advent of the sulfonamides this was noted more often in pulmonary 
infections and also, interestingly enough, was seen in other infections. The 
alkali in general use in the Cliildren's Hospital, as elsewhere, was sodium 
bicarbonate. 

Because of the welUmown importance of the sodium ion in water balance, 
it was decided to see whether the edema could he pri^vented by using alkalies with 
cations other than the sodium ion. Potassium citrate was chosen because of its 
high solubility and availability at the time. Without selection, alternating ad- 
missions requiring sulfonamide therapy were given either sodium bicarbonate 
or potassium citrate. 

The dosage of the sodium bicarbonate ranged from 0.28 to 0.42 Gm. per kilo- 
gram. The dose of potassium citrate ranged between 0.44 to 0.70 Gm. per kilo- 
gram. In the administration of the drugs the larger 4oses were given the smaller 
infants. After this series, a group of children were given a mixture of sodium 
bicarbonate and potassium citrate. This mixture contained .066 Gm. of 
potassium citrate and .033 Gm. of sodium bicarbonate in each cubic centimeter. 
The average dose was 0.42 Gm. of potassium citrate and 0,21 Gm. of sodium 
bicarbonate per kilogram of body weight. This mixture was used in an attempt 
to lessen the theoretical chances of toxicity due to the potassium ion and at the 
same time to obviate the production of edema due to excess sodium. A fourth 
I group was given 10 per cent sodium lactate in dosage of 0.48 Gm. per kilogram 
of body weight as the alkalinizing agent. The apparent discrepancies in amount 
of alkali used do not really exist. This is made clear by stating the dosage in 
moles of cation used per kilogram of body weight. Examples of this are given 
in Table 1. All the alkalies were given by mouth. Very few children were un- 
able to take them in this manner. These infrequent patients are customarily 
given parenteral one-sixth molar sodium lactate. The pH of the urine was 
measured with nitrazine paper three times a day. All the alkalies tried, in the 
dosages given, satisfactorily kept the pH of the mine between 7 and 7.5 or better, 
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as measured by the nitrazine paper method of testing pH. The shortcomings of 
this method are well known but do not need to concern us here. 

No evidence of potassium intoxication was noted on electrocardiograms of 
four of the patients given potassium citrate. None of the infants gave evidence 
of any sulfonamide damage to their kidneys. 

Only those patients who had frank pitting edema as well as marked sudden 
weight gains were classified as edematous. The number of infants given each 
alkali and the number of each group that became edematous are given in Table I. 
Of those that became edematous three were diagnosed as having broncho- 
pneumonia or interstitial pneumonia; two had bronchiolitis; one had influenza; 
two had meningitis ; one had roseola infantum ; and the other two had pyrexia 
of unknown origin as their initial diagnoses. The final diagnoses of the last Jtwo 
were neurological disorders. 

Table I 


DRUG 

NO. 'PATIENTS 

NO. PATIENTS AVERAGE DOSE PER KILOGRAil 
'WTTH EDEMA OP BODY WEIGHT 

MOLES OF CATION 
PER KILOGRAM 
VTEIGHT 

NaHCO, 

23 

6 

0.28-0.42 Gm. 

.0033-.005 

Na lactate 

11 

2 

0.48 Gm. 

.0043 

TOTAL 

34 

8 



NaHCOa and 

23 

3 

0.42 Gm. of K citrate and 


K citrate 



0.21 Gm. of NaHCOj 


K citrate 

31 

0 

0.44-0.70 Gm. 

~ .004-.006 


In more than one-half of the patients who developed edema, the edema 
developed at a time when the pH of the urine was below 7.0. Generally, with 
the subsidence of edema the urine would become alkaline. The edema would 
reach its peak in from one to two days. The patient frequently gained as much 
as a pound in this period and then would gain little or no more. As a rule, 
there would be little fluctuation in weight after the initial precipitous rise till 
the subsidence of the edema. The loss in weight generally was rapid, requiring 
from three to five days. In one instance, the edema disappeared while the pa- 
tient was still on the sodimn-containing allcali ; in the rest it did not disappear 
until the alkali was omitted with or without potassium citrate being substituted 
for it. It is not Imown what the diuretic effect of the potassium was, because 
urinary collections for volumetric determinations are so difficult in infants. 
No attempt was made to determine the effect of the potassium alkali on the level 
of sulfonamide in the blood since there are so many variables, such as speed of * 
absorption and time of collecting blood sample in relation to time of administra- 
tion, that govern the blood level of sulfonamide. However, Peterson, Goodwin, 
and Finland have sho^vn that the pH of the urine is probably more important 
than the volume in determining the amount of excretion of sulfonamide.^ 

No advantage for potassium citrate was noted in older children as clinical 
edema has not been a problem here. Its use as adjuvant therapy with sulfon- 
amide treatment of infections occurring in cases of the nephrotic S3mdrome is 
obvious. It should be stated, however, that its value seems to be entirely a 
negative one. That is, it does not add to the edema as does sodium bicarbonate 




ICLEIN: PUnVENTION OF EDEMA IN SULEONAI^IIDE TREATiMENT 


39 


On the other hand, it does not seeta to have any diuretic action in nephrosis al- 
though it has been tried in large doses in the past. In fact, nephrotic children 
occasionally have had a diuresis after potassium citrate is stopped. This may 
v/ell have been due to cessation of sulfonamide therapy and recovery from in- 
fection which were coincident to stopping potassium citrate administration. This 
last is further home out by one nephrotic patient who was given potassium 
citrate alone and did not have the response that ^Yas seen when this drug was 
administered to similar patients mtli sulfonamides in the presence of infection.^ 
Potassium bicarbonate has also been used with sulfonamides in tlie treatment 
of infections in the presence of congestive failure by Ohnysty and Wolfson.^ 
Nephritis, nephrosis, and other kidney diseases per se are not contraindica- 
tions to the use of potassium-containing all^alies, but it cannot be emphasized too 
strongly that anuria is a contraindication. Although the amounts of potassium 
ion administered in the two cases reported hy Finch and jilarehand* were far in 
excess of the ordinaiy dosage reported here, these two cases of potassium poison- 
ing in anuria show the possible dangers in eases of anuria. 

Thus, it would seem that the substitution of alkalies containing the po- 
tassium ion instead of sodium as the cation results in a significant lessening of 
the incidence of edema. It would seem reasonable to believe that the added 
burden of edema from sodium retention due to the use of sodium-containing 
alkalies might prove embarrassing to the patient. 
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INCIDENCE OF REACTIONS TO SULFONAJIIDE DRUGS IN INFANTS 

AND CHILDREN 

Herbert William Fink, M.D., and Clement A. Smith, M.D. 

Detroit, JIich. 

A REVIEW of the literature^'^® on toxicity associated with sulfonamide 
administration reveals the average incidence to be about 5 per cent among 
patients of all age groups. Some reports^ place the incidence of toxic reactions 
as high as 25 per cent ; other reports^ describe it in only 2 per cent of the cases 
studied. This paper deals with observations on the frequency and character of 
such reactions in more than 5,000 infants and children receiving sulfonamide 
drugs on the wards of the Children's Hospital of Michigan during a period of 
two and one-half years from 1942 to 1944. Chemotherapy was so extensively 
used at this time that the total number of 5,000 is based not on actual count but 
upon extension of statistics covering sample periods scattered throughout the 
whole two and one-half j^ears. The figure is considered to be a conservative 
estimate. During this period of observation and in this number of administra- 
tions, sixty cases of drug fever (twenty-five with accompanjdng rashes), two 
cases of malignant neutropenia, two cases of hemolytic anemia, and four cases 
of anuria were encountered. Thus, the total incidence of important complica- 
tions in this series was sixty-eight, or less than 1.4 per cent of the children 
treated. Statistical data on hematuria as a renal complication were also com- 
piled for a survey period of one year, during which time over 1,500 patients re- 
ceived sulfonamide therapj^ Significant renal disturbances occurred in ten 
instances, or less than 1 per cent of these cases. 

Most of the patients studied received sulfadiazine. Early in the series some 
patients received sulfatliiazole, and during one six-month period sulfamerazine 
was used extensively. The usual dosage of sulfadiazine and sulfathiazole em- 
ployed was y 2 grain (32 mg.) per pound (454 Gm.) as an initial dose, and a 
maintenance dosage of 1 grain (64 mg.) per pound per twenty-four hours, 
divided into four or six equal doses. The sodium salt was used for parenteral 
and occasional oral administration in slightly smaller dosage. The maintenance 
dosage of sulfamerazine was from to % grain (32 to 48 mg.) per pound per 
day. 

TYPES OP UNTOW^VRD REACTIONS 


The iyv^s of untoward reactions observed are grouped for convenience 
according to the effects produced by the drugs on the various body systems and 
the body in general (Table I). 

1. Gastrointestinal . — ^As nausea and vomiting so frequently accompany 
acute illness in children it was not always possible to determine whether such 
manifestations resulted from the disease or the drug. However, it was the rule 
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Table I. Untoward Reactions to the Sulvonamides 

1. GnS romt est mal. —Nausea and vomiting (fttst to” scdowl of adminiSratrony 

2. ItcnaL — Hematuria, oliguria, anuria (llrst week) 

a. meckauical obstruction hy crptals 

b. toxic 

3. Keurologic ^ — Aleut a] disturbances (first to second day)^ 

4. Blood and blood- forming organs, — I/Oucopenia, anemin, bemolytic anemia, jaun- 

dice, purpura (first to second week) 

5. Systemic. — ^Fever, with or without rash, occurring alone or in combination with 

any of the above reactions 

a. Initial administration: Fever with or without rash (hfth to ninth day) 
b» Subsequent administration: Fever usually with rash (first twenty-four 
3)onrs) 


to find that the gasti-ointestinal disturbances disappeared as tlie illness was 
brought under control, despite continuation of sulfonamide therapy. No vom- 
iting occurred in any of the children receiving sulfonamides at a time when they 
were free from disease. Whenever vomiting from any cause interfered noth 
oral administration, parenteral routes were found quite satisfactory and in many 
instances were the preferred methods of administration. 

2. Renal Complications. — Renal reactions such as hematuria, oliguria, and 
anuria comprise over 50 per cent of the reported cases of drug reaction in 
the literature.'-^' Two main types of renal reactions have been de- 
scribed.^^' "0 In the one, the process is apparently mechanical,- crystals, 
usually of the less soluble acetylated forms, cause bleeding by irritation of the 
renal endothelium, or plugs of crystals obstruct the kidney tubules or even the 
ureters. In the second type, the dnig produces toxic effects on the kidney 
parenehj-ma; hi^ologiealiy areas of focal necrosis are seen along ivith degen- 
erative changes in the tubules. These changes may be accompanied by similar 
necrotic changes in other organs and have been thought by some writers to be 
evidences of drug sensitivity.^' Significant parenchjunal damage to the 

kidney vas not found in over 300 autopsies on children who received sulfon- 

ETthe tats 

therapy upon the kidney have proved 
thTlas^wT'"^ elnldren than in adults. As already stated, oSy for 

Son. V t ° statistics available on the occur 

sulfonamides d“g 

presence of ..,.4 1 i - ” ttus tatter occurrence. The 

to discontinue ae drug considered a reason 

two wThr^lj^oTthmap^l frequently during the first 

short period of time "Whenever mipr risual doses were given over a 

was either temporarily^continil^fl f kematuria was discovered, the drug 

in Je t ™ nedn J 

~ ^ parenteraUy. Drug treatment was then 

r. W. W. Zuelzer examined all pathologic material. 
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continued in the absence of further complications. In the presence of gross 
hematuria or the continuance of microscopic hematuria despite the measures 
stated, drug administration was always stopped. If resumption of the drug 
was considered necessary, smaller dosage was employed and large amounts of 
fluids were given usually with success. The occurrence of hematuria alone does 
not preclude re-employment of the drug in subsequent infections. 

The development of oliguria and anuria, either preceded or accompanied 
by hematuria, was considered a danger signal calling for immediate cessation 
of drug therapy. During the entire period of observation, four cases of actual 
anuria were encountered. Two of these responded to therapy and recovered 
without any apparent permanent Iddney damage; both of the remaining cases 
were fatal. In both of the latter instances sulfathiazole had been employed. 
One child, 5 yeai's old, died in uremia after nine days of treatment with the usual 
1 grain per pound per day dosage. The autopsy disclosed many congenital 
urinary anomalies Avith secondary obstruction and hydronephrosis. Accumula- 
tions of sulfonamide crystals were found blocking the calices and ureters. The 
second child, 11 months old, also showed at autopsy ureters completely blocked 
by plugs of crystals. He had received 1 grain per pound per day dosage for 
seven days. In both of the anuric cases with recovery (patients aged 1^ and 
10 years), ureteral catheterizations were performed. In neither ease was any 
obstruction encountered, but in each a small amount of syrup-like, bloody urine 
was obtained from the kidney pelvis. No crystals were found on microscopic ex- 
amination of the urine. Despite the absence of obstruction, the catheters were 
left in place and shortly afterward urine flow began, so that the procedure may 
have been beneficial. Thus, it is of interest that the two fatalities seemed to be 
traceable to mechanical blockage, while the t\vo cases with recovery were not 
proved to be obstructive. No child died as a result of renal damage from sulfa- 
diazine or sulfamerazine. 

Therapy in renal complications has thus been directed toward reducing the 
concentration of the drug in the urine and insuring an adequate urinary flow. 
In infants, a fluid intake of 2^^ to 3 ounces (75 to 90 c.c.) of fluid per lb. per 
day was considered necessary. Older children received 40 to 80 ounces (1,200 
to 2,400 c.c.) of fluid dailj^ Because of the marked infrequency of kidney com- 
plications in this series, it has not been thought necessary to supplement therapy 
by the routine administration of alkali.^^ The use of alkali in pediatric pa- 
tients introduces difSculties in forcing cliildren to take the relatively large 
amounts of soda (10 to 20 6m. daily) needed to render the urine effectively 
alkalme.20' sr addition, the tendency of alkali medication to produce refusal 
of oral fluids argues against the routine use of alkaline drugs. 

3. Neurologic .— part the sulfonamide drugs play in the production of 
mental disturbances is difficult to assess, since in the early stages of acute illness 
children often display drowsiness, increased irritability, confusion, and even 
delirium. These evidences of central nervous system disturbance tend to clear 
up with improvement in the child’s condition, even though drug administration 
is continued. In only two instances was it necessary to discontinue the drug 
because of delirium. Severe neurologic disturbances such as polyneuritis and 
optic atrophy were not encountered. 
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M„„d cell com>t betow 5 000 per '^.“l^Urer marked leucopema 
tvreeu 2 per cent and 3 per cent 

{3,500 or less) was observed in this study, ? of this degree was 

present also, indicating a sensitivi y counts were made, discontinuance 

rarely seen, and in eight f ™ ^ ^ cells. Two cases of malignant 

of drug therapy remlted m a ^ granulocytic scries almost en- 

neutropenia were observed; m bo^, ce^s ^ been 

tirely ^eraf ^ii cessation of drug therapy and 

TeTpCr" ^af "rrof 

white blood cell count was gradually restored to nomal. » of 

5,000 white blood cells per cubic millimeter were not normal even 

for stopping the sulfonamides, since most such counts returned to normal even 
Sounh drug therapy was continued. In these instances, daily counte were 
recommended, and if the leucopenia progressed under such observation the drug 

was then discontiimed. u ^ 

Relatively few cases of hemolytic anemia due to sulfadia^me have been ^- 
ported by others.^® Two cases occurred m this senes 

fever) In these children symptoms began on the second and third days of drug 
administration, respectively. Drug therapy was discontinued and blood tra^- 
fusions were given, with prompt recovery. Jaundice was present in thrae two 
patients but was encountered in no others. In no other patient were si^s o 
hepatic insufficiency demonstrated. Purpura developed m one Pa^ifnt but 
whether or not it was due to drug therapy could not he definitely ascertamea. It 
can, therefore, he concluded that serious hematologic complications of sulfon- 
amide therapy are infrequent in infants or children. When they do oecur, other 
evidences of toxicity, such as fever and rash, are usually present as well. 


5, Systemic Eff ects . — 

A. Initial Administration: The occurrence of fever, with or without rash, 
generally indicates the development of what may be termed a toxic reaction. 
However, this does not necessarily mean that the patient has acquired permanent 
sensitivity to the drug, as will he shown. The reports of other authors indicate 
the incidence of any fever to he from about 2 to 10 per eent,^’^® In this 'study 
sixty febrile reactions were encountered, an incidence of 1.2 per cent. Twenty- 
five of these patients had accompanying rashes. 

The term ‘'febrile reaction” indicates tbe development during drug admin- 
istratiou of a temperature elevation which cannot he satisfactorily explained 


Table IT. Toxic Enictious to SonrONAjirDES 


TOXIC FEBRILE REACTION’S 

SITLFAPIAZINE 

SDLFATHIAZOLE 

SULFAiTEEAZINB 

No. cases fever alone 

27 

7 

1 

No. cases fever with rash 

19 

6 

0 

Total no. febrile reactions 

46 

13 

1 


(These figures do not represent a comparison of the toxic cflfocts of the varioua drugs. 
Since most of the patients were given sulfadiazine, the larger number of reactions occurred 
In this group.) 
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on the basis of the disease and which subsides after the drug is discontinued. 
It is obvious that not all such fevers are due to drug reactions, and that there-- 
fore the figure given may be in excess of the actual frequency. 

Fever ascribed to the sulfonamide drugs generally began toward the end of 
the first week of therapy or during the second week, and persisted until the drug 
was stopped. The elevated temperature then usually fell abruptly or came 
down slowly over a period of forty-eight hours, and in all cases complete recovery 
followed. In a few cases, fever which did not develop until shortly after cessa- 
tion of drug therapy was suspected of being of drug origin, but readministration 
of the drug never produced a second febrile reaction. 

The rash, which was observed in almost one-half of these febrile reactions^ 
usually appeared while the temperature was rising or shortly afterward. Sldn 
eruptions occurring in the absence of fever were never proved to be of drug 
origin. Scarlatiniform or measleslike eruptions were most often seen. Diffuse 
redness of the pharj^nx often accompanied the rash and caused complaints of 
sore throat or difficulty in swallowing. The absence of exudate over the tonsils 
and the diffuseness of the enanthem helped to distinguish the reaction from 
scarlet fever, but in some instances the differentiation at first was quite diffi- 
cult. Leucoc5i:osis, with counts as high as 70,000, and with the percentage of 
polymorphonuclear cells over 90 per cent, was not unusual during the febrile 
episodes. Some cases showed moderate leucopenia. In all instances, the counts 
rapidly returned to normal after the drug was stopped. Only one case of a toxic 
reaction resulting from local drug application was met Avith in this series, despite 
frequent use of the drug for many tj^es of skin infection. Exfoliative derma- 
titis and other severe dermatological conditions were not encountered. 

B. Repeated Advimistratio7i: In a previous paper Pink and Wilson^^ 
showed that there is little evidence of increased incidence of reactions in children 
during a second or subsequent course of the drug. Although several other au- 
thors have not confirmed this,^^* the majority of the reports^^ 
agree that a second course is not more toxic than the first. The material of the 
present study has not indicated a significant effect of one course of uncompli- 
cated sulfonamide administration in sensitimng the patient against later admin- 
istration of the same drug. However, patients who have shown a febrile re- 
action to a drug administered once are likely to have developed sensitivity to 
that drug and may react with fever and rash to its readministration.^^’ 

This type of reaction develops almost always within forty>eight hours after a 
repeat dose and has been termed an “immediate’’ or hypersensitivity reaction. 
During the period of two and one-half 3^ears of this study, every patient who 
developed this “immediate” type of reaction had also shown a febrile reaction 
to a previous course of the drag. Apparently, then, the original temperature 
elevation may indicate the development of sensitivity. Consequently, if a com- 
plete history fails to disclose an earlier febrile reaction, a child cannot he con- 
sidered sensitized, and second and subsequent courses then can be given without 
fear of an immediate reaction.’ 

In an attempt to determine whether or not febrile reactions always mean 
the establishment of sensitivity, thirty-four children who showed otherwise 
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unexplained temperature elevation during initial courses of one of the sulfon- 
amides were deliberately given repeat courses. The usual test dose was 0.25 Gm. 
(grains 3.8) given orally. If no reaction occurred to the first repeat dose, the 
drug was in most instances administered for forty-eight to seventy-two hours, if 
necessary. lilost of the tests were performed ivithin two weeks of the original 
reaction. 

In thirteen of the thirty-four children thus tested a rash had not been ob- 
served during the original febrile reaction. Of these thirteen children, eight 
showed no untoward response to the test exhibition of the same drug, and these 
children were therefore not considered to have become sensitized to the drug. 
Only two reacted ivith fever and rash, while three showed fever only. 

Of the twenty-one children who had sho'wn fever and rash at the original 
reaction, only seven showed no response to the test doses. All of the remaining 
fourteen quickly developed both fever and rash. All the children responding 
with fever and rash did so Avithin eight hours after the test was given. Those 
responding \vith fever alone did so in from twenty-four to forty-eight hours. 

It would therefore appear that slightly over one-half of the children showing 
febrile reactions to suKonamide drugs may coincidentally be sensitized to the 
drug, as manifested by the production of an “immediate’’ type of response on 
readministration. If the initial fever is accompanied by rash, the chances of 
sensitization are even greater. 

Test doses of a different sulfonamide were given in nine instances to seven 
children. Five of the children reacting to test doses of sulfadiazine were tested 
with sulfathiazole. Two developed reactions. One of these was given sulfa- 
merazine without eliciting any response, and the other received sulfapyridine 
without reaction. Two children reacting to sulfathiazole did not show any 
untoward effect from sulfadiazine administration. Further work is necessary 
to determine how much cross-sensitization can occur, but apparently a different 

sulfonamide is less likely to produce a reaction than the original one in sensitized 
children. 

From these observations, it is concluded that sulfonamides can he safely 
readministered to children who have shown no previous reactions; whereas if a 
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child has once shown a toxic reaction, the probability is that subsequent admin- 
istration will produce further and more immediate difficulty. Under such cir- 
cumstances a diiferent sulfonamide may be tried if readministration of a sul- 
fonamide is considered therapeutically essential, as there is some evidence that 
it may be better tolerated. A test dose of 0.25 Gfm. (grains 3.8) will usually re- 
veal the presence of sensitivity. In the event of cross-sensitization, the use of 
sulfonamides must be abandoned, and other therapeutic agents such as penicillin 
should be used where effective. 

OBSERVATIONS ON SULFONAMIDE SENSITIVITY 

Merkel and Crawford, Lederer and Kosenblatt,^^ Geever,^^ and others have 
all reported findings on patients dying as the result of sulfonamide administra- 
tion. Most of the deaths were of renal origin, but a majority also showed toxic 
febrile reactions, along with the renal reactions. The outstanding finding in all 
cases was the presence of areas of focal necrosis in the kidney, as well as in the 
liver, spleen, lungs, brain, and heart, indicating widespread damage. Rich^^"^® 
has found similar areas of necrosis in his study of autopsy material. However, 
his findings were made not only on patients receiving sulfonamides without re- 
action, but also on patients who had received horse serum but whose deaths were 
not due to any serum reaction. Rich has demonstrated that the areas of necrosis 
are the result of periarteritis nodosa-like lesions which he believes may be man- 
ifestations of sensitivity, not only to sulfonamides but also to serum, bacterial 
protein, and the lilce. The lesions are analogous to those in the commonly ob- 
served Arthus phenomenon. 

French and Weller, « in a review of 283 autopsies on patients who had 
received sulfonamide drugs but in whom death had not been due to drug tox- 
icity, found interstitial myocarditis in 126 cases. Rich has postulated that 
such changes are similar to those of periarteritis nodosa. The significance of 
these observations is not quite clear, and further reports will be awaited with 
much interest. In autopsy findings in more than 300 patients who had re- 
ceived sulfonamides at the Children’s Hospital of Michigan, no instance of sig- 
nificant interstitial myocarditis has been found, and in no case has the presence 
of areas of focal necrosis been demonstrable. 

Several investigators^* have reported the results of experiments attempt- 
ing to explain the mechanism of sensitization. Wedum,^-^^ Gerber and 
Gross^® have demonstrated that experimental animals can be sensitized to protein 
conjugated with sulfonamide. By using the conjugated protein as the antigen, 
they have elicited positive skin reactions in experimentally sensitized animals 
and have produced anaphylactic shock by its intravenous injection. Use of the 
unconjugated sulfonamide failed to produce a reaction in animals, and attempts 
to produce skin reactions in sensitized human beings were unsuccessful. How- 
ever, Leftwich^^ reported that by using blood serum from patients receiving 
sulfonamide drugs, and therefore containing protein-bound sulfonamide he 
could produce positive skin tests in sensitized patients. Burton, Wheeler, and 
one of us^® have been unable to elicit positive skin tests in children by this 
method. At present, we believe that the only certain way to demonstrate sensi- 
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tivity among pediatric patients is by observing the effects of oral readministra- 
tion of the drug; A test dose of 0.25 Gm. (grains 3.8) is generally sufficient to 
produce a reaction in a truly sensitized child, 

SUMMARY 

In a study of more than 5,000 infants and childrcn'receiving sulfonamide 
drugs on the wards of the Children’s Hospital of lilichigan during a period of 
two and one-half years from 1942 to 1944, the following observations were made : 

1. Sulfonamides may produce or aggravate gastrointestinal and neuro- 
logic disturbances in acutely ill children. Such reactions "were rarely noted in 
children receiving chemotherapy during convalescence or at a time when they 
were well. 

2. Renal complications were rare and apparently less frequently encoun- 
tered than in adults. Two deaths from anuria not associated with crystalluria 
occurred in this series. 

3. Untoward effects on the blood and blood-forming organs were also un- 
common in children and when present were usually associated with evidences 
of a general reaction such as fever and rash. Two cases of malignant neutro- 
penia and two cases of hemolytic anemia were encountered; all patients recov- 
ered. 

4. Sixty patients (1.4 per cent) developed febrile reactions, twentj^-five with 
accompanying rashes. Leueocytosis with "white blood cell count as high as 
70,000 often occurred during the reaction, although leucopenia was occasionally 
seen. All patients completely recovered follovring cessation of drug therapy. 

5. Over one-half (59 per cent) of the patients reacting to one course of 
sulfonamide developed “immediate” reactions to tests with repeat doses. Test 
doses of 0.25 Gm. (grains 3.8) were usually sufficient to produce a reaction. 

6. “Immediate” reactions were observed only in those patients who had 
shown previous drug reactions. 

7. Seven children were given test 'doses of a sulfonamide different from 
that to which they were proved sensitive. Only two developed reactions, and 
both of these received a third sulfonamide without reaction. 

8. Observation of the patient after oral administration of a test dose of 
0.25 Gm, (3.8 grains) of sulfonamide is recommended as a test for suspected 
drug sensitivity. 

9. Skin testing of suspected sulfonamide sensitive patients with human sul- 
fonamide-containing serum after the manner of Leftwich has not proved useful 
in children. 

CONCLUSIONS 

Untoward reactions to sulfonamides are infrequent in infants and children 
and rarely cause serious effects. Such patients are apparently not easily sensi- 
tized. Since danger of severe reaction to subsequent sulfonamide administration 
exists only when a febrile reaction has occurred previously, there is apparently 
no- greater reason to fear harmful effects from multiple courses of drug therapy 
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than from the first course. Because of the low incidence of toxic reactions, sul- 
fonamides should not be wthheld from infants or children because of fear of 
producing an untoward response. 
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TABLES EOR PREDICTING ADULT HEIGHT PROIM SKELETAL AGE 

AND PRESENT HEIGHT 

Nakcy Bayley, Ph.D. 

Berkeley, Calif. 

B eing exceptionally tall or short, in comparison with other children the same 
age, is often a matter of concern for children or their parents. For this 
reason the extent of epiphyseal closure is often investigated roentgenographically 
in order to determine likelihood of future growth and to estimate the extent to 
which further growth may occur. In a more limited field, surgeons have been 
interested in such estimates, in predicting the effect of growth in certain forms 
of osteotomy. Recent studies carried -out at the University of California on the 
relation of growth to skeletal age indicate that it is possible to estimate, Avithin 
certain limits of error, the probable adult height of children whose growth is 
stiU incomplete.’^ 

Individual differences in velocities of maturing result in widely varying 
degrees of maturity among any random sample of children the same age, es- 
pecially during adolescence. But velocities of maturing are not simply related 
to growth in size.’’ Children Avho mature early follow a different course of 
growth than children who mature late. Furthermore there are sex differences 
in the patterns of growth of early and late maturers. In general, for both 
sexes, there are two factors which influence growth. (1) During childhood, the 
mere differences in velocity of maturation make the rapid maturers large for 
their age and the slow maturers small. But (2) the longer the period of time 
a person is in the process of groAving (that is, epiphyses open and healthy growth 
factors operating) , the more opportunity he has for growth. Therefore, though 
slow maturers are small for their age, they tend, actually, to be large for their 
skeletal age, while the rapid maturers, though large for their chronological age, 
tend to be small for their skeletal age. 

In girls some factor, probably related to the female sex hormones, stops 
growth rather abruptly after menarche. As a result we find that early maturing 
girls are usually large Avhen young, sloAving down to about average in height at 
13 years, and completing their growth rapidly, to become small adults. Late 
maturing girls, conversely, are more often small Avhen young, catch up to the 
average at about 13 and become tall adults. 

Early maturing boys do not exhibit this abrupt curtailment of groAvth but 
slow down more gradually, and they seem to have a normal likelihood of be- 
coming tall, or average, or short adults. Late maturing boys continue to grow, 
some even into their early twenties, and more often than not they become tall 
adults. Because of further differences in body build of early and late maturing 
boys, the late maturers, while young, are at a considerable disadvantage, phys- 
ically: the early maturers tend to be large and broad-built or heavy-set at aR 
ages, while the late maturers are usually slender and long-legged, their greater 
adult h eight being due primarily to continued grondh of the legs. 

From the Institute of Child Welfare. University of Calif omlau 
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Because of these characteristic differences between children growing at 
different velocities, predictions of their adult height will be more nearly ac- 
curate if determined for each group separately. 

Tables designed to facilitate estimates of adult height are presented here, 
for boys and girls, between the ages of 7 years and maturity. These tables are 
constructed from data from two sources, Massachusetts children observed in the 
Harvard Growth Study* and the California children studied at the Institute 
of Child Welfare of the University of California. 

To secure a measure of relative growth each child's height at any given 
time was expressed as a percentage of his own adult stature as measured after 
closure of the epiphyses of the bones in his hand, wrist, and knee.f When this 
was done, the per cent of mature height attained was found to be very closely 
related to skeletal age as determined by the Todd standards.^ This relationship 
to skeletal age was found to be much closer than to chronological age. It is 
reasoned, therefore, that if we wish to predict adult height, the prediction will 
be much more accurate if a child's skeletal age is taken into account in making 
the estimate. This is especially true during the early teens when differences in 
phj’^sical maturity contribute so largely to differences in children's heights. In 
using these tables, it must be remembered that this system of predictions is 
based on measurements of normal children. We cannot expect it to be ap- 
plicable to cases of extreme deviation in which the regulators of growth are not 
functioning normally. 

The tables have been constructed to facilitate the process of computing 
predicted height. In order to predict a child's mature height it is necessary 
to have an assessment of his skeletal age (based on x-rays which have been com- 
pared with standards such as those of Todd^ or Flory^), and his height, measured 
at the time the x-rays were taken. For the younger ages it is necessary, in ad- 
dition, to have the child’s chronological age, because age must be taken into 
account when a child is retarded or accelerated in a marked degree. There- 
fore, separate tables have been constructed for children under twelve years who 
deviate widely from their age norms. 


DIRECTIONS FOR USING THE PREDICTION TABLES 


First, select the correct table for the child's sex, skeletal age, and degree 
of acceleration or retardation. (Because girls mature more rapidly than boys, 
the difference during adolescence amounting, on the average, to two years, it is 


•Shuttleworth, F. K.: Data on the Growth of Public School Children (From thp Ma- 
terials of the Hazard (|ro^h Study) Monographs of the Society for ReseS^^ 
DeveXopment, 14: y 6, 1938. Prom these published records we selected appr^!matelv 100 hov^ 
and 100 girls of North European stock, for whom there were records (of cSonol^i^l 
skeletal age. and height) extending from 6 or 7 years to maturity. It was nece?^nSr 
elude some boys whose epiphyseal closure was not quite complete, extrapolating for 
final stature. Todd Skeletal Ages recorded were evidently two months older than thooS 
published in Todd's Atlas, and therefore two months were subtracted from skelltM 

In order to make these records directly comparable to the California materialand 
published standards. i.oaa 

tThe method and resists are descHbed in detail In Bayley, N.; Skeletal 
Adolescence as a Basis for Determining Percentage of Completed Growth, Child 
14: 1, 1943. The Harvard Growth Study data are based on hand x-rays only, korn^ 
close later than those In either hand or knee, and for this reason ^ere may^ofterf^^^IiT^S? 
growth, usually of the trunk, after these areas are mature. Such growth, however wbii? 
does occur Is rarely more than one-fourth inch, which is within the error of t 
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important that a child he assessed on standards and tables for his or her 
sex.) The boys' tables, numbered I, are divided for convenience of handling 
into two age groups, Table lA for skeletal ages (Sk.A.) below 13 years, and 
Table IB for those 13 years and above. Two additional tables take care of the 
younger boys whose skeletal ages deviate widely from their chronological ages. 
Table IC is for boys accelerated more than one year, if their skeletal ages are 
12% years or less. Table ID is for boys retarded more than one year, if their 
skeletal ages are 11% years or less. The girls' tables numbered II are similarly 
divided : Table IIA for girls with skeletal ages of 11 years or less, and Table IIB 
for those above 11 years. The supplementary tables for the younger, more devi- 
ate girls are: Table IIC for girls who are accelerated more than one year and 
with skeletal ages of 14 years or less ; and Table IID for girls who are retarded 
more than one year and whose skeletal ages are under 12 years. 

Once the correct table is selected the predictions may be read directly 
from the table. Find the column which represents the child’s skeletal age and 
the line which represents his height. The figure in the square where the two 
intersect is his predicted mature height. For example, a 10 V 2 -year-old boy who 
is 5T inches tall and has a bone age of 11 years should be expected, from Table 
lA, to have a mature height of 70.4 inches. If, however, this boy’s chronological 
age is 8 years, 9 months, he is accelerated more than one year and, according 
to Table IC, his expected adult height will be 72.0 inches. On the other hand, 
if he is 13 years, 3 months old, with this same height and skeletal age, we might 
(if we did not know his skeletal age) expect him to be a very short adult 
(64.6 inches, Table IB), instead of the more likely 69.3 inches predicted from 
Table ID. 


ILLUSTRATIVE CASES 

The close relationship of skeletal maturing to growth in height is illustrated 
in Tables III and IV and Pigs. 1 and 2 for two girls whose skeletal ages are very 
deviate from their chronological ages. One patient (Case 6P) (Berkeley 
Growth Study®) is very mature for her age, and another (Case 1970) (Harvard 
Growth Study) is retarded in skeletal maturity. Tables III and TV give, for 
each of these cases, the age at every measurement with the corresponding skele- 
tal age and height. Prom these measures we have computed the per cent of her 
mature height attained at each earlier age ; these percentages are used in plotting 
the individual curves shown in Figs. 1 and 2 in relation to the group norms. 
The individual curves are presented together with the smoothed curve of the 
means for the groups from which the tables were constructed. The shaded area 
represents the percentages included ivithin one standard deviation from the 
mean, or the middle 67 per cent of the cases. 

The per cent of her own mature height achieved by Case 6F is (at most 
ages) far above the average for children her age (Fig. 1). Predicted height 
based on chronolopcal age would be greatly overestimated. But when she is 
compared mth children of the same skeletal age (Fig. 2) her curve is much 
closer to the group average. Case 1970 shows just the opposite trend, being 
retarded for her chronological age (Fig. 1) but not for her skeletal age (Fig. 2) 
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Note; If deviation In skeletal age Is more than two years, estimate Is height predicted from this table^ “or taller/' 
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Note: It deviation tn skcloua ago Is moro than two yoara. catlmato I3 liolght predicted from U1I3 table, "or shorter. 
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Note; II doviatloB In skeletal aee is wofe than two years, estimate Is hei^it preaictcd Irom tiiis table, "or shorter.' 
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Fig. 1. — Curv^e of the average per cent of their own mature height achieved, at succes- 
sive chronological ages, by lOO girls. Shown In comparison are two individual cases, a fast- 
maturing girl (No. 6F), and a slow-maturing girl (No. 1970). 



Fig. 2. — Curve of the average per cent of their own mature heiaht 
sjve skeletal ages, by 100 girls. Shown also are the curves of the rSafive he^ghte^of the^ame 
slow-maturing and fast-matunng girls as shown in Fig. X (No. 6F and No 1970^ 
against their skeletal ages. plotted 
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ACCUKACY OP PREDICTION 

The degree of accuracy of prediction is indicated in Tables V and VI. In- 
dividual' children’s heights were predicted in two ways: they were read from 
the tables on the basis of skeletal age by the method described, and they were 
also predicted from chronological age alone, using Tables lA and IB and IIA 
and IIB, as though they were chronological age tables. By computing the dif- 
ferences 'between actual mature height and these predicted heiglits, the error of 
prediction was determined for two groups of children at successive ages. These 
groups are (1^ twenty Berkeley guis= who were not included in the construction 
of the tables, and (2) the Harvard Growth Study boys (there were no data 
available on fully mature hoys not used in developing the prediction tables; 


Percent 



Fi£r. 3.- 


-The per cent or 


ideally it is preferable to test the usefulness of the tables on cases not used in 
^ eir construction) . The average error of prediction is smaller when prediction 
w made from skeletal ages than when made from chronological ages only. This 
IS ^own both by the means of the prediction errors, and by their standard 

wW clnstering of predictions much closer to the true height 

when skeletal age ts made the basis of prediction. The relative accuracy of predie- 
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tiou from skeletal age, as eoinpared with chronological age, is shown in another 
way in Fig. 3, which shows for ages 8 to 16 the per cent of cases for whom the pre- 
diction is aeourate to an inch or better. Examples of the error of prediction in 
individual cases are shorni for the two deviate girls (Case 6P and Case 1970) 
in Tables III and IV, respectively. Again we see that the use of skeletal ages 
sireatly increases the accurac}' of prediction.' 

It must be kept m mind, however, that for the younger ages the error is 
often as much as an inch or even more. Tlie greatest value to be gained from 


Table III. A Girl Who Is Accelerated in Skeletal Developjient 
Case 6F — MaUtre E eight = 65 A Inches 


C.A. 

YR.-MO. 

SK.A. 

YR.-MO. 

IlEICfllT 
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PER CENT 
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ERROR OF 

C.A. 

PREDICTIONS 

(INCHES) 

PREDICTED 

HEIGHT 

FROJI 

SK.A. 

^INCHES) 

ERROR OF 
SK.A. 

PREDICTIONS 

(INCHES) 



52.7 
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68.0 

+2.5 


-0.4 

90 

9-11 
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67.8 

+2.3 
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+0.2 

9-0 


55.9 

85.5 

08.0 

+2.5 

06,4 
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‘ 89.4 
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n -0 
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00.2 
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05.6 

+0.2 

11-0 
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13-0 

14-1 

04.3 

98.3 

67.3 

+1.8 

65.7 

+0.3 

13-0 

14-5 

04.9 

99.2 

66.8 

+1.3 

05.8 

+0.4 


15-2 

04.9 

99.2 

66.2 

+0.7 

65.5 

+0.1 

14-0 

15-9 

05.2 

99.7 

06.1 

+0.0 

65.5 

+0.1 

lo-O 

10-0 

05.4 


66.1 

+0.6 

65.5 

+0.1 

15-0 

16-2 

05.4 


65.8 

+0.3 

65.5 

+0.1 

10-0 

10-3 

65.4 


05.5 

+0.1 

65.4 






Mean error 

= +1.98 Mean error 

= +0.30 


TaijTjE IV. A Girl Vriio Is Ketarded in Skeletal Development 
Case 1^70 — If oh* re Eeight =: 62,2 Inches 


O..V. 

YR.-MO. 

SK.A. 

YR.-MO. 

HEIGHT 

(INCHES) 

PER CENT 
MATURE 
HEIGHT 

PREDICTED 
HEIGHT 
FROM C.A. 
(INCHES) 

ERROR OF 
C.A. 

PREDICTIONS 

(INCHES) 

PREDICTED 

HEIGHT 

FROM 

SIv.A. 

(INCHES) 

ERROR OF 
SK.A. 

PREDICTIONS 

(INCHES) 

6-5 

5-4 

42.0 

68.6 

58.6 

-3.6 

59.6 

-2.6 

7-2 

5-10 

44.3 

71.2 

59.3 

-2.9 


-2.2 

8-3 


40.5 

74.7 

59.4 

-2.8 

61.2 


9-3 

8-1 

48.2 

77.6 

60.1 

-2.1 

00.2 


10-3 

8-10 

49.7 

79.9 

58.5 

-3.7 

60.4 

-1.8 

11-3 

9-7 

51.0 

82.9 

58.7 

-3.5 


-1.2 

12-3 

10-7 

53.1 

85.4 

57.3 

-4.9 

60.5 

-1 .7 

13-2 

11-3 

54.5 

87.8 

56.6 

-5.6 

01.3 


14-3 

12-1 

57.7 

92.8 

58.6 

-3.6 

02.7 


15-3 

13-1 


96.9 

60.7 

-1.5 

62.9 


10-3 

14-3 

G1.7 

99.2 

61.8 


62.6 

+0.4 

17-3 

lG-3 

62.2 


62.2 


62.3 

+0.1 





Mean Error = -2.88 

Mean Error 

=: -0.98 


*^ses are averag'es of hand and knee 


♦Skeletal Afres for the Berkeley Growth Study 
u8sei,sments, while the Har^ard Growtli Study skeletal ages weFe Vead“'f7on^‘x“raya of" a ^r! 
of the hand only. This may account for the greater accuracj- of prediction from Iteletll age 

""" - cores’ wllh" 
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TABLt V. EUEOR IK HeIOUT PrEDICTIOK nv CimOKOUWlCAE Age aki> Skkgetai> AQf> — 
BtT.KtLtv Qnovrrii SrtjBr (Girls) 



[ PREDICTIOK BY C.A. 

( PP.KDICTJON BY SK.A. 

AGE IK TEARS 


3IEAN ERROR i 


.^fKA.V ERROR 


AKD MONTHS 

K 

* (INCHES) 1 

S.D. 

(INCHES) 

1 BJ>. 

8-0 

17 

4 .15 

1.55 

r.76 

1.44 

9*0 

18 

4 .05 

1.57 

-.09 

1.64 


9*6 

10*0 

10*6 

11*0 

11*6 

12-0 

12-6 

13-0 

13- 6 

14- 0 

14- 6 

15- 0 
15*6 

16- 0 


18 

19 

19 

19 

19 

19 

19 

16 

16 

17 

17 

17 

19 

17 


-S' J) 

+ .67 
.93 
4-1.06 
41.30 
41.01 
4 .88 
4 .44 
4 .06 
4 .26 
4 .21 
4 .29 
4 .21 
- .06 


1.74 

1.85 

2.09 

2.05 

2.35 

2.20 

1.89 

1.54 

1,30 

,93 

.67 

.49 

.33 

.24 


-^.13 

-.34 

-.62 

-.69 

-.61 

-.27 

—.23 

-.03 

4.08 

4.21 

-i-.OO 

4.11 

4.05 

-.05 


1.50 

K29 

1.01 

.88 

1.02 

.94 

.60 

.55 

,38 

.38 

.32 

.18 

.11 

.15 


Table VI. 




AGE IK YEARS 
AKD MONTHS 
(MIDPOINT) 
7*6 
8*6 
9*6 
10-6 
11-6 
12-6 

13- 6 

14- 6 

15- 6 

16- 6 
17-6 


PP.EDICTION BY C.A. j 

[ PREDICTION BY SH.A. 

N 

102 

MEAN ERROR 
! (INCHES) 

S.D. 

N 

ME.VN ERP.OB 
(INCHES) 

S.D. 


97 
103 

98 
102 
100 
102 

99 
98 
96 
91 


4.07 
-.004 
-.04 

4.08 
■^A9 
4.46 
•^.33 
4.31 
4.35 
^.27 


1.65 

1.66 
1.64 
1.94 
2.59 
2.85 
2.38 
1,45 

.69 

.31 


96 
103 

97 

98 
97 

100 

96 

97 
96 
91 


4.21 

4.30 

4.21 

4.04 

4.07 

-^.20 

-.32 

^.28 

-.20 

-5-.10 


l.TS 

1.60 

1.48 

1.39 

1.35 

1.26 

1.11 

1.00 

.60 

.39 

.22 


ooe»r_tha, 10 y atS, &' 2^00 S yl“tr W 


changes in the sheleton. Simmonc o • m size and deYelopmenti 

from -n-hich the Todd standard-; i' Brush Foundation materh 

to those found elosely simila 

Simmons’ data as ivejl afon^ J Adolescent Groivth Study 

related with relative size than is fL ^7^ highly coi 

the possibility of predicting adult attention t 

does not give specffie metholslo 

Gill and AhKni.T 1 a computing the predictions. 

predict gro^vth of the Cur anr^L"' Thdr n " t 

heir purpase is a practical one—to do 
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termine the amount of change to make in osteotomy for equalizing leg lengths. 
They use published data on percentile groups of heights at successive ages, and 
predict from skeletal age, disregarding chronological age, if a child is retarded 
or accelerated more than sis months in skeletal age. Our method appears to be 
more accurate than theirs because of refinements made possible by the nature 
of the data available to us. It should prove of value for the same purposes. 

Shuttleworth® has developed tables for predicting mature height, using 
other criteria of physical maturity, primarilj^ the age at maximum growth. His 
main tables, for prediction from a given initial height and age, are intended 
for children maturing at the average rate. To correct for desdations in velocities 
of maturing he gives a series of supplementary tables which can be used only if a 
child has been measured at least hvice with exdctly one year intervening between 
measurings. The prediction is then determined from height, age, and the an- 
nual increment in stature since the previous measure. This procedure is very 
cumbersome and requires an exactitude of measures and intervals which are 
rarely available clinically. However, when correctly determined (and when 
increments can be correctly located in relation to age at maximum growth) 
predictions may yield results similar to ours, because both systems have grown 
out of similar premises concerning characteristic gro^vth trends of children with 
differing velocities of physical maturing. 

It is hoped that the tables presented here will have clinical usefulness. They 
should prove of value, when used "with x-rays of the hand and/or other ossifica- 
tion centers which have been assigned skeletal ages, in predicting the adult 
height of children whose growth is incomplete. It seems very likely that further 
knowledge of the factors influencing growth will eventually make it possible to 
predict height \vith even greater accuracy than the use of skeletal-age-height 
tables permit. 
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THE USB OP PROSTIGMINE IN THE MANAGEMENT OP -INFANTILE 

CEREBRAL PARALYSIS 

Paul N. Jepson, M.D., M.S. 

PhiljVdelphia, Pa. 

I N SPITE of much study and innumcrahlc special investigation as to the causa- 
tive factors and pathology of infantile cerebral paralysis (variously kno%vn 
as spastic paralysis, Little’s disease, or cerebral diploma), at present there is 
little unanimity of opinion. Even less agreement exists as to the preferred 

method of treatment. ^ ^ • • 

The most vadely prevalent theory as to the etiology of this condition is 
that it is necessarily caused by birth trauma or obstetric mismanagement, Ke- 
cently, however, Heyman^ reviewed the literature on this subject and came to 
the conclusion that there are many factors which give rise to the clinical entity 
known as spastic paralysis. Among these he listed neuropathic heredity , primary 
degeneration of the brain or developmental arrest, infections, premature birth, 
hemorrhagic disease of the newborn, asphyxia, and anoxemia. 

The traumatic factor, whether or not it is the most important one, has in 
any case received the most attention. It is commonly believed that a difiScult 
and prolonged labor or an instrumental or breech delivery may result in intra- 
cranial hemorrhage. Such bleeding is due to a laceration of the dura mater or 
possibly in the brain substance itseK. In some instances the lesion may be 
more widespread as a result of a temporary obstruction of the circulation. De- 
generation of the nervous tissue followed by sclerosis may result in foci of 
atrophy and softening. Similar changes can and do occur in the spinal cord, 
especially when there has been traction on the neck during delivery. 

The clinical classification is as difficult as the etiologic and pathologic.^ The 
spastic diplegias are usually not manifest for the first few months of life. How- 
ever, there may be some early spasticity or the infantas limbs may be closely 
adducted. These signs become more evident as the child learns to walk, a func- 
tion which is often delayed till the age of 2, 3, or even 4 years. The gait is 
usually spastic and ^commonly known as scissors gait.” If the lesion is con- 
fined to the upper motor cortex, the spastic paralysis is limited to the lower 
extremities. 

Even in the mildest cases there is definite evidence of involvement of the 
pyramidal tract in the form of increased deep tendon reflexes. It follows that 
there is considerable muscular weakness or even paralysis. No sensory disturb- 
ances are usually seen. 

Other signs of cerebral involvement are generally present. Various grades 
of mental impairment are common, ranging from irritability and hyperexcita- 
bility to imbecility or idiocy.^ True epileptic convulsions are suffered by some 
patients. The^ speech is likely to be impaired, perhaps due to spasticity of the 
muscte used in articulation. It is believed that not infrequently the mental 
retardation may be due at least in part to discouragement of education of the 
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child because of his physical impairment. In this respect a veiy careful history' 
is essential. Painstaking observation over a period of several months may often 
detennine whether or not the condition is progressive, and whether or not 
thei’e is true mental retardation. 


TREATMENT 

The treatment of infantile cerebx'al paralj'sis has been considered highly 
unsatisfactory'. The essential principle involved is one of training and re- 
habilitation over a prolonged period. Some clinicians advocate operative inter- 
vention as an adjunct to the re-education program. For example, the Foerster 
operation of cutting certain sensory roots to overcome the spasticity has been 
reported to have produced good results in some cases. A similar procedure on 
the motor nerves (Stoffel operation) is designed to bring about the same effect. 
However, all such operative procedures have the disadvantage of permanently 
inten'upting nerve pathway's and of inducing physiologic changes which are 
undesirable. 

More hope can be expected from phj^siotherapeutic measures such as mas- 
sage, baking, active and passive motion, and coordinating exercises. Persistent 
re-educational measures are the sheet anchor of therapy. Eecently a drug has 
been added to our therapeutic armamentaiuum which aids materially by de- 
creasing or abolishing muscle spasticity, thus helping the patient to relax suf- 
ficiently to allow slow, controlled movement of the extremities. The drug 
chosen is prostigmine. 

Prostigmine is a parasympathetic stimulant which has recently been shown 
to have a depressant action on the spinal cord. Deep reflexes can be abolished 
and muscle spasticity appreciably lessened by the administration of prostigmine 
in man.^'" 

Accordingly, in 1943, we began to use prostigmine bromide by mouth in 
an attempt to reduce the muscle spasticity in our patients. Cases at first were 
chosen at random, regardless of age or chronicity. However, it was soon dis- 
covered that the younger the patient was at the beginning of therapy, the more 
likely was prostigmine to afford beneficial results. Since starting this work 
Rabat® as well as SchaubeP have reported very favorable results in similar cases 
with prostigmine therapy. 

The dosage was governed by the age of the patient, but the minimum dose 
in all cases regardless of age was 5 mg. of prostigmine bromide (one-third of a 
standard 15 mg. tablet). When first administered the patient was instructed 
to take the minimum dose (5 mg.) by mouth three times per day. After a period 
of two weeks, provided no advei*se reaction was obseiwed, the dose was o*iven 
four or more times per day. Strangely enough, single doses larger than 5 mg. 
proved less beneficial and more likely to cause diarrhea and abdominal cramps 
especially in small children. 

It w'as found in the cases observed and treated that in children under the 
age of 12 years there was a definite lessening of spasticity and an increase in 
the function of the muscles involved. Results were often noted as earlv as 2 
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or 3 weeks alter the hegiumng o£ treatment. However, it was ciiute cm lent 
that prostigmine medication must he continued ior at least six months, or until 
further improvement was no longer noted. It was found that if the drug was 
discontinued at the cud of two or three months there was a partial reeurreuce 
of the former spastic symptoms. On the contraiy. if medication was eonUnued 
regularly and persistently (from four to eight times daily) for six months 
there seemed to develop an hahitual improvement even after treatment was dis- 
continued. As a matter of fact, during this period the patient apparently 
“learned” how to relax. 


No such beneficial results were observed in the two adult eases so treated 
(aged 32 and 34> respectivel}^- Although prostigmine appeared to afford sotne 
relaxation, there was not sufficient depression of the spasticity to enable the 
patient to relax voluntarily in order to respond to inuscle re-edueation and 
training. 


To date, some twenty -five patients have been subjected to prostigwine ther- 
apy, the great majority of them being between the ages of 2 and 6 years. In 
general the results have been most encouraging. It is to be emphasized that 
the usually accepted, standard fonns of therapy^ including plij^siotherapeutic 
measures and re-education must be employed concomitantly with prostigmine 
medication if the most favorable results are to be obtained. Such measures 
usually can be efficiently carried out by the child's mother and the patient's 
general condition and progress checked by the attending physician every two 
weeks. Furthermore, it is believed that frequent small doses of prostigmine 
bromide by mouth, administered throughout the waking hours, affoi’d a more 
coittinuous decrease of muscle spasm tlian do larger doses given Jess often. 


SUXMARV 

Although it must be acknowledged that this is a small series of cases upon 
which to base any definite conclusion, it is thought that there is sufficient evi- 
dence to warrant the continued use of prostigmine as suggested and eventually 
to be able to compile end results from numerous investigatovs and draw conclu- 
sions that may be standardized, therebj’^ obtaining some benefit for a condition 
that up to now has been most discouraging to both patient and ph 3 ^sician. This 
preliminaiy report is published in the hope of stimulating further study and 
research in the adjunctive use of prostigmine in the management of children 
with infantile cerebral paralysis. 


REPRESENTATIVE CASE REPORTS 

fvu 23 *joar'oW white hoy, was first seen in the clinic on 11, 1942 , 

The father gave a historj' that the child had had sjTnptoms of a spastic cerebral paralysis 
smee birth, and that the only previous therapy had been the use of special corrective shoes. 
< ^ revealed marked spasticity of the right upper extremity. The right 

AchUIcs tendon was quite taut, and only when the child »s attention was distracted coidd 
the foot be brought into a neutral position. The upper extremity was almost functionless. 

The parents were given instructions as to massage and exercises of the right upper 
extremity. In addjUon the right Achilies tendon was lengthened by «mrgery 
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He was seen in February, 1943, at which time walking was quite satisfactory although 
the right Achilles tendon still was quite taut. In June, 1943, a splint was applied to the 
left hand in order to hold the th\imb and other fingers in the extended position. 

Prostigmine therapy was instituted in Sept., 1943, 4 mg. (prepared in capsule form) 
being given three times per day. Gradual, increasing improvement was noted during the 
next seven months during which time the prostigmine was increased to 5 mg. given six 
times per day. When last seen in October, 1944, the child could walk quite well, could 
throw a ball, and was generally improved to a considerable degree. (Prostigmine therapy 
had been started again in July, 1944). 

Case 2. — T. T., a 2i'year-old white boy, was first seen by us in October, 1944. Although 
the chief complaint was flat feet, examination revealed sufficient spasticity of the left lower 
extremity to justify a diagnosis of spastic cerebral paralysis. 

Treatment at first consisted only of the wearing of special corrective shoes having 
“pigeon toe” wedges. Wlien seen one month later, at which time the spasticity was pro- 
nounced, 5 mg. of prostigmine bromide was prescribed three times per day and coordinating 
exercises were demonstrated. Three weeks later there was an appreciable decrease in spas- 
ticity of the left lower extremity. Prostigmine dosage was gradually increased imtil 30 mg. 
daily was given in divided doses. When last seen in March, 1945, (four months after the 
initiation of prostigmine therapy) the child was greatly improved, and walking was almost 
normaL 

Most of the other cases follow a similar pattern and have for this reason not been 
recorded. 
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COBD TRANSFUSIONS IN NEWBORN INFANTS 

A Report of Ninety-Nike Cord Transfusions in Premature Babies, 
T\7enty-0ne in Full-Term Babies and Seventy-Bight 
in Babies of Rh-Negative Mothers 

Harry W. I^Iayes, A,M., M.D., F.A.C.S. 

Brooklyn, N. Y. 


F ollowing a long lator, difficult forceps delivery, or breech extraction, 
the infants are frequently in severe shock, Not infrequently they are suffer- 
ing from hemorrhage, 'which may not always be apparent at birth but develops 
shortly after. In premature babies the blood has a low content of vitamin K 
and prothrombin, and premature infants are much more subject to hemorrhage 
and vail not mthstand as much trauma as full-term infants. Taldng these 
facts into consideration, it would seem that if newborn full-term infants follow- 
ing a difficult labor and all premature infants were given some adult blood im- 
mediately following birth, such a transfusion might overcome shock, supply the 
needed vitamin K and prothrombin, as well as furnish nourishment and fully 
developed red corpuscles to he utilized in carrying on the circulatory functions. 
The effectiveness of blood transfusions promptly given to combat shock and 
hemorrhage in battle injuries has been proved beyond a doubt. 

Our experience in transfusing thirty-four newborn infants by way of the 
umbilical vein, with mother^s blood as the adult blood provided, was reported in 
1944^ ; subsequent use of cord transfusions with mother’s blood is reported here. 

Another hazard to the newborn infant is erjd,hroblastosis. It has been 
supposed that the Rh factor is involved in the development of this disease, 
and that one in thirty to fifty of the infants of Rh-negative mothers may be 
expected to develop it. It would seem that the Rh factor alone does not de- 
termine or is not alone present in the development of the disease. Even more 
prognostic of its occurrence, particularly when found in infants of Rh-negative 
mothers, is a high count of normoblasts in the cord blood immediately or soon 
after birth. 

Since cord transfusions have proved of value in combating shock and hemor- 
rhage in premature infants and in full-term babies after a hard labor, their 
value would seem likely in actual or prophylactic treatment of erythroblastosis, 
a blood dyscrasia, the probable development of which can be expected to some 
extent among Rh-negative mothers, particularly multipara, and to a larger extent 
among infants whose cord smears show a high count of normoblasts. Cord trans- 
x^mns in seventy-eight infants of Rh-negative mothers are reported, together 
xxuth a discussion of 601 cord smears. 

technique of cord transfusion is also described. 


V'rom Itie OX)stctr3cal 
This study aided by 
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TECHNIQUE OF CORD TRANSFUSION 

The tecluiique of giving mother’s blood to newborn infants by way of the 
umbilical vein is not difficult, and relatively few conditions make such trans- 
fusion impossible. 

jMother’s blood is preferred because at the time of delivery it contains more 
prothrombin and vitamin K than the average individiial ’s, the vitamin K having 
been reinforced by administration during labor. If mother’s blood is used only 
once, as is usually the case, it is not necessary" to match the* blood before giving 
the cord transfusion. Even if incompatible and though there may be some reac- 
tion, this one transfusion vill assist the baby, since the blood will remain in the 
circulation long enough to exert its beneficial effect. The reason for this is the 
absence of agglutinins in the baby’s blood at biilh other than those derived from 
the mother. 

The blood should be withdrawn before the birth under sterile precautions 
and placed on the delivery table. A 50 c.c. syringe is used containing sufficient 
citrate to insure against clotting in the syringe; 5 c.c. of a 2 per cent solution 
of sodium citrate is enough for 35 c.c. of blood. If more than 35 c.c. are 'udth- 
dravm there is danger of the blood’s clotting and clogging the needle, thus mak- 
ing the transfusion impossible without straining the blood. If 50 c.c. of blood 
arc to be used, then 7 or 8 c.c. of the citrate are advisible. When the citrate is 
first draum into the sjn’inge, the entire lengtli of the barrel should be moistened 
with it by withdrawing the plunger of tlie syringe and allowing the solution to 
come in contact with the entire inside of the barrel. This seems like a needless 
precaution, but when a large syringe is used, considerable pressure is needed 
to force the blood into the umbilical vein, and if the blood comes in contact 
with the barrel and plunger before being citrated, the plunger is very likely to 
stick and make the transfusion either very difficult or impossible. If the blood 
has not been mthdravm before delivery and a transfusion is deemed necessary, 
then, if the syringe is easily available, it is often possible to draw the blood 
after the baby is born and give the cord transfusion. This has been done fre- 
quentlj’ with complete success. 

The amount of blood given depends upon the size of the baby and the reason 
for its use. In giving 500 c.c. of blood to a woman weighing 125 pounds, we 
give 4 c.c. per pound of body weight. The correct amount for a baby is about 
10 c.c. per pound of body weight. A good many of our early transfusions were 
insufficient, and in several cases the baby’s life may have been lost as a result. 
An insufficient amount was especially likely to be given twins, the amount of 
blood withdravTi being about enough for one baby; instead of giving it aU to 
one twin, the amount was divided, vdth neither receiving an adequate amount. 
AVe recently delivered twins, each weighing over 6 pounds. We had two syringes 
Avith 35 c.c. of blood available. Following the cord transfusion, their progress 
'was excellent. 

It is preferable to inject the blood before separating the baby from the 
mother. The baby is placed on the mother’s abdomen or is held with the head 
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iovm by an assistant. The eord is clumped and the })lood Injected into the 
ambilical vein. The cord should be steadied with tlic left band, the barrel of 
the syringe grasped with the right, and the blood injected by making pressure 
on the plunger with the chest. 

Great care should be taken after entering the cord vein. Should the point 
of the needle perforate the thin-walled vein, tlie blood will be injected into the 
substance of the cord, and a diffuse localized area of hemorrhage will appear. 
If this happens, the transfusion may be attempted again at a point nearer the 
baby’s body, provided the first attempt was made far enough awaj’' from the 
naval. It is important to select the first site at a maximum distance, usually 
about twelve inches, to allow for subsequent trials, We liave recent^’' found a 
large, short-bevel, Fordyee needle obviates danger of vein injury. 

Delay may make transfusion by the cord route impossible. The blood may 
enter the vein, the vein distending as far as the umbilicus, but will fail to 
enter the baby’s body. 

At times it is advisable to separate the baby from the mother before doing 
the transfusion. On. cutting the cord it Ls likely to collapse and the veins are 
hard to ^dent^f}^ If the cord is milked toward the clamp, enough blood can be 
collected to identify the vein. 

The giving of blood seems to have no ill effect on the baby. Frequently 
the respirations are stimulated, and the baby, previously pale, becomes pink. 


CORD TRANSFUSIONS 

The first cord transfusion at the Jlethodist Haspital w'as given in 1940 to 
a premature infant (Case 4). The fi-rst published report on cord transfusions 
was in 1944,^ when thirty-four cases were presented, eighteen in premature 
infants weighing less than 5% pounds and sixteen infants weighing over 5% 
pounds. There were four deaths, all under thirty-seven weeks’ gestation. Dur- 
ing 1944 there were 189 cord transfusions with 174 living babies. Ninety-nine 
cord transfusions %Yere done in premature infants; twenty-one in full-term 
infants following difScult labor or delivery and seventy-eight in infants of Rh- 


Table I. Total Coed Traksfusioxs, 19^0 thkottgh March 1945 
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negative mothers. Nine of the last group were also premature infants and 
reported in that group ; thus the total of cord transfusions is nine less than the 
sum of the three groups. Through March, 1945, fifty-eight cord transfusions 
have been done. 


CORD TRANSFUSIONS IN PREMATURE INFANTS 

In 1944, cord transfusions were given to ninety-nine infants of thirty-seven 
weeks ^ gestation or under. Of these, fifty-five weighed 5^ pounds or under and 
forty-four more than 5% pounds (Table II). 

Of the fifty-five in the first weight group, i.e., those weighing 5% pounds or 
less, twelve babies weighing between 5 and 5% pounds all lived; twenty-six 
weighing from 4 to 5 pounds, and of these three died; of eleven weighing between 

3 and 4 pounds, and of these five died. Mortality was 100 per cent in the group 
weighing 3 pounds and less ; two weighing from 2 to 3 pounds, four weighing from 
1 to 2 pounds. The total number of deaths was fourteen and nine of these 
occurred in infants of less than seven months^ gestation; only two weighed over 

4 pounds ; one was a twin who lived for fifteen days and the other, who weighed 4 
pounds, 15 ounces, was of thirty-three weeks ^ gestation, and was delivered fol- 
lowing a severe pyelitis of his mother. He received 35 c.c. of his mother ^s blood 
by cord transfusion and died in fourteen houi's. The mother was Rh positive. 

Of the forty-four in the second group, i.e., those weighing over 5% pounds, 
there was one stillbirth. The blood had been drawn from the mother thinking 
the baby would be born alive ; the cord transfusion was given with no difficulty. 
The mother was a diabetic patient. 

Weight is apparently not always a true index of ability to survive. An 
infant who might have weighed 10 or 11 pounds at 9 months, though born pre- 
maturely at 7 months and weighing 6 pounds, is, nevertheless, premature, 

CORD transfusion FOLLOWING DIFFICULT DELIVERV 

The greatest danger to the infant following a long labor or difiScult delivery 
is cerebral hemorrhage. If this danger could be met, we might not be so anxious 
to do cesarean sections when the baby seems a little large or the cervix does not 
dilate as easily as we imagine it should. 


Table II. Cord Transfusions in Preuatuke Infants in 1944 
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During 1944, twcnty-onc cord transfusions were given following difficult 
deliveries Twelve were posterior positions, eleven were delivered by medium 
forceps and tbirteen were rotated either by forceps or manually. Eleven of the 
babies weighed over 8 pounds. In many of these cases the baby's condition was 
poor, but there were no deaths. 

lu the 194:S report, sixteen full-term infants Averc given cord transfusions 
on similar indications, with no deaths. 

CORD TRANSFUSIONS IN BABIES OF UH-NEGATIVE MOTHERS 

After the successful use for a number of years of cord transfusions in pre- 
mature babies and in full-term infants threatened vnt\\ hemorrhage after a 
difficult labor, it was thought the method might save some of the babies bom 
of Kli-negative mothers who were affected by the Eh factor. There has been 
much discussion in both general and scientific magazines about probable death 
from cr^’fhroblastosis of infants of Rh-negative mothers. 

Under a grant from the Lindridge Fund, grouping and typing of the blood 
of maternity patients was begun ; at present such tests are done on all ward pa- 
tients and many private patients. The technique is simple. At the hospital, 
when taking blood for the blood count of ward patients, the technician expresses 
several more drops, collecting them in a tube containing 5 c.c. of normal saline. 
In the doctor's office, when the blood is drav.Ti for the Wassermann, before re- 
moving the needle from the syringe, a few drops are forced into the saline bottle; 
then the needle is removed and the remainder of the blood used for the Wasser- 
mann. At the present time, we are dra^ving enough blood when the Wassermann 
is taken so that 3 or 5 c.c. of whole blood is sent to tbe laboratory for grouping 
and the Eh factor. With both ward and private patients, after the blood is 
grouped and typed, the report is given the physician on the detachable part of 
a label he originally fiilled out. A card stating blood group and Rh factor is also 
given the patient, somewhat like the ^^dog tag” given servicemen (Pigs. 1 and 2). 

During 1944, 1,910 blood specimens were examined; 296, or 15.2 per cent, 
w^re Rh negative, and 137 of these patients were delivered in 1944. Two, or 
3 per cent, of the babies of these women could he expected to develop some form 
of erythroblastosis ; if the mother was a multipara, probability was more certain. 
Practically nothing has been suggested to be given the mother as a prophylactic 
apinst the dipase in her child. The usual treatment of the child, once the 
diseap is manifest, is transfusion with blood of an Rh-negative donor. The dis- 
ease is sometimes unrecognizable at birth, and one is not looking for it unless 
the mother is known to be Rh-negative. If the vernix is yellow or the liquor 
amnii is stained yellow, erythroblastosis should be suspected and a cord smear 
or blood count made immediately. Even these may be normal and the baby still 
develop erythroblastosis. ' * 

the babies of tbe 137 Eh-negative mothers, seventy-eight were given cord 
transfusions using mother’s blood, and fifty-nine were not. According to Levine* 
cases for transfusion should be selected on the basis of increasing degree of im- 
munization, i.e., agglutinins with hloeldng antibodies. There were eight cases 
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of erythroblastosis or some blood dyscrasia diagnosed as erytlu'oblastosis, tliree 
in the transfused group, five in the group not transfused. The -three infants 
in the transfused gi'oup recovered; there Lvere, in addition, two deaths, both 
among premature infants, in which diagnosis of erj'throblastosis was not made. 
In the group not transfused, two of the five died, three recovered. 
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1.— This is a reproduction of a grummed label with detachable strip which Is distributed 
to the doctors, fllled out by them, attached to the blood specimen, and sent to the laboratory. 
Blood type and Rh factor are filled in and the label alonir with the patient's card, Is returned 
to the doctor. 


7A-153 

METHODIST HOSPITAL 

0th St. & 7th Ave., Brooklyn, N. Y. 

Name 


Date 


Blood Type 

Bh 

Keep this card. It will he very important to know your blood 
type if you need a transfusion or wish to give blood for a 
transfusion. 


Pie. 2.— Reproduction of patient's card. 
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The two deaths in the triinsl'used jirou]. have been included in tlie report 
oil premature infants. One was the infant weighing 4 pounds, In ounee.s, gesta- 
tion thirty-four weeks, delivered iiy cesarean section. Fifty cuinc centimeters 
mother’s blood were given by cord transiusion, tlie bab\ djiiig uit ini oui ee i 
hours. The Rh-negative mother liad lost one baby at seven and one-half months 
and had also had a .six months’ .stillbirth. The second premature baby who 
died weighed 3 pounds, 9 ounces, and was of thirty-one weeks’ gestation; he was 
in critical condition at birth and lived only one hour, ten minutes. The i 
tive mother was a gravida i, blood gi'oup 0. Tlie baby wils Rh jiositive, blood 
group B. Cord smear showed 46 normoblasts. At autoivsy internal hydro- 
cephalus was found. 



Fig-, 3. — KnL'throblnstosif; fetalis. Bab.v C. 


One of the babies in this transfused ^rouj) wlio developed erythroblastosis 
and recovered was a full-term male child weighing 7 ])ounds, 3^/4 ounces. He 
had received 40 c.c. mother’s blood by cord transfusion. The mother, who had 
had one normal child and lost a premature infant of six months’ gestation, 'vvlio 
had lived three days, was Eh negative ; the father and bab}*, Eh positive. Condi- 
tion was fair at birth, but the skin soon became yellow and the .spleen was 
palpable one fingerbreadth below the costal margin. The first blood count had 
showed 2,900,000 red cells w'ith marked change in .size ancl shape of the cells but 
no noimioblasts. On the day after delivery, the baby was given 125 c.c. of blood 
from a professional Eh-negative donor. The count increased to 4.760,000 wdth 
25 nucleated red cells per 100 white cells. Two days later the red cells were 
5,050,000 with 6 nucleated red cells. At 9 daj's of age the count had dropped to 
3,600,000, and at 42 days to 2,830,000. The baby made an excellent recovery. 
(Baby C, Pig. 3.) 

Two others of the transfused group were thought to have some blood 
dyscrasia, diagnosed as erj^throblastosis. Normobla.st count was above 15. Both 
recovered. 
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In the group not given cord transfusions, there were five cases of erythro- 
blastosis vdth two deaths. The first of the two infants who died was fuU term, 
condition good at birth. The mother was Eh negative; the father and baby, Eh 
positive. The mother had had a normal baby in 1941 ; she had had a hemorrhage 
following delivery and was transfused. At the age of 28, June 20, 1944, she 
was delivered, of her second child. The baby nursed well until the third day, 
when he became very jaundiced ; the liver was palpable one fingerbreadth below 
the costal margin. The blood count was 4,860,000, with no normoblasts. The 
baby was given 25 c.c. of blood from an Eh-negative donor bn.t died the follow- 
ing day. Autopsy showed hematopoiesis in the liver. 

The second baby in the nontransfused group who died was delivered by 
cesarean section Dec. 12, 1944. The mother had had one normal child by 
cesarean section, was 28 years old, and Eh negative. The baby weighed 6 pounds, 
15 ounces, and seemed in good condition at birth. Eed cell count, however, was 
4,970,000, with 142 normoblasts. Nine hours after birth, the baby was given 
105 c.c. of blood from an Eh-negative donor of the same blood type. The follow- 
ing day the red cell count was 5,230,000 and the normoblasts 158 per 100 white 
cells. The skin became yellow and the spleen palpable. The condition soon be- 
came critical. Coffee-ground vomitus and blood were coming from the nose and 
mouth, and the baby died on the second day. 

Three other infants with a count of more than 15 noimoblasts, in whom a 
diagnosis of ei^’^throblastosis was made, received early intravenous transfusions 
and lived. 

The history of the seventy-eight Eh-negative mothers whose babies were 
given cord transfusions of mother’s blood showed that forty-one were multip- 
aras; thirty-four of these multiparas had previously had full-tenn pregnancies, 
four premature babies, ten miscarriages, three stillbirths, and with four the 
babies had died. Thirty-seven were primiparas. (Table III.) 


Table III. Pajrity in 137 Mothers Bh- 


CORD TRANSFUSION 


TES 

NO 

TOTAL 

Gravida 1 

37 

25 

62 

Gravida 2 

23 

21 

44 

Gravida 3 

12 

8 

20 

Gravida 4 

3 

3 

6 

Gravida 5 

3 

2 

5 

Total 

78 

59 

137 


Thirty of the seventy-eight patients were apparently over term when ‘de- 
livered ; ten, forty-two weeks, and twenty, forty-one weeks. Twenty-three were 
delivered at term, forty weeks. There were nine under thirty-seven weeks 
including the two whose babies died, already reported. (Table lY, A.) 

Six of the fathers in this group were Eh negative ; in the group not trans- 
fused eleven were Eh negative. A comprehensive test of father’s blood was not 
made, however, many of the fathers being in service, or for some other reason 
their blood not being available for testing. In the transfused group, nineteen 
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4 ^ vreeas 
41 weeks 
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37 weeks 
Under 37 weeks 


20 
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10 c.c. 

15 c.c. 

20 to 25 c.c. 
30 c.c. 

35 C.C. 

40 to 45 c.c. 
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2 

1 

5 

7 

9 

30 

17 
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Table V. Bn Factor in jl37 Births 



Mother Eh- 


Father Eh- 
Father Eh-^- 
Father wot tested 

6 

41 

31 

11 

11 

37 

17 

52 

08' 

Baby Eh- 

19 

5 

24 

Baby Eh-v 

42 

12 

54 

Baby wot tested 

17 

42 

59 


babies of sixty-one tested were Rli negative, and forty-two, Rh positive ; five in 
the nontransfused group were Rh negative, and twelve, Rh positive among seven- 
teen tested (Table V). 

The amount of mother blood ^ven in the cord transfusion varied from 
10 c.c. to 50 c.c. Thirty received from 40 to 45 c.c., and seventeen, 50 c.c. 
(Table IV, B). In the case of the very small amounts, the -transfusion was 
unsuccessful and an adequate amount of blood could not be given. However, if 
any blood at all was given by the cord route, the case was counted as a cord 
transfusion. 

Administration of blood via cord transfusion at birth from an Rh-negative 
mother to her baby as an aid in the treatment of erythroblastosis is contrary 
to the generally accepted rule of using Rh-negative donor’s blood. The infant 
who received a cord transfusion, in whom erythroblastosis developed (Baby C), 
had no normoblasts in the blood following the cord transfusion, though jaundice 
was marked. Twenty-five normoblasts were found the second day. It may be 
argued that the jaundice in this case was caused by reaction to the mother’s 
blood. If this is so, why did not a similar reaction occur in the other cases 
similarly transfused? 

Three interesting cases seen in 1945 and one in 1944 are discussed im- 
mediately following. In the first, the baby was tranfused the second day 
with 90 c.c. of mother’s blood; later it was discovered the mother was Rh 
negative,^ her blood having an exceptionally high agglutinin titer. There was 
no reaction.^ The second is a case of jaundice in a cord-transfused infant of 
an Rh-negative mother, with recovery; the third, a case of jaundice in an infant 
of an Rh-negative mother, not cord-transfused, ^\iih recovery. The fourth 
reports death of three of five infants, both parents Rh positive. 
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CASE HISTORIES 

Cask 1, — Obber\ed tins yeai. The mother had had a uoimal baby by her first husband 
seien years before. ^Mien she uas delivered in 1945, it was thought she was Bh positive. 
The baby was not given a cord tiansfusion. He very soon became extremely jaundiced and 
was thought to have an obstruction of the bile ducts. He was given 90 c.c. of his mother's 
blood on the second day and showed much improvement. Tlie blood count was normal until 
the eightli day, when it was found to liave dropped to 4,200,000 with a hemoglobin of 80 
per cent. "When the baby was 14 days old, the led cells were 2,700,000 and the hemoglobin 
«0 per cent. He was given 90 c.c. of blood from a professional Eh-negative donor. The 
blood of the mother was tested by Dr. Levine, who found the agglutinins of a titer of 1:80. 
It is ratlier hard to explain how this baby had been able to take so much of his mother's 
blood, 90 c.c. on the second day, without getting some reaction (Baby A, Fig. 4). 

P*r C«Bf MJINon 



Fig". 4. — Erythroblastosis fetalis, Baby A (Case 1). 

Case 2. — The baby was bom in January, 1945. Mrs. S. was a para i, gravida ii, 25 
years old, white, Bh negative. The baby was a full-term female child, weighing 9 pounds, 
2 ounces, and was given 40 c.c. of mother's blood by cord transfusion. Examination of the 
blood on the day of delivery showed 3,000,000 red cells; hemoglobin, 82 per cent. The baby 
was markedly jaundiced. The following day, 125 c.c. of blood from a professional Bh- 
negative donor of compatible blood group were given. After the transfusion, the red cells 
were 6,400,000; hemoglobin, 113 per cent. The baby made an uneventful recovery. According 
to Dr. Levine, this mother had weak anti-Bh agglutinins and weak blocking antibodies. 

Case 3.— Baby L, born Dec. 4, 1944. The mother was Bh negative. She had had a 
normal baby in 1937, a mi‘?carriago at two and one-half months in 1939, and a baby who 
died on the third day in 1940. This baby, a boy, weighed 7^^ pounds, and condition at 
birf!) was good. Examination of the blood showed 3.820,000 red cells; hemoglobin, 60 per 
cent; 375 normoblasts. The baby was bom at 9 at 11:30 a.m. 40 c.c. of his mother's 

blood were given. At 11 p.m. red cells were 3,210,000; hemoglobin, 50 per cent; and 510 
normoblasts. Fifty-five cubic centimeteis of blood were given. The baby died on the third 
day. Autopsy showed both liver and spleen enlarged; throughout the liver were clumps of 
nucleated red cells. 

Dec. 4, 1944, the mother was deliveied of a supposedly full-tenii cliild weighing 5 pounds, 
15 ounces. The baby was slightly jaundiced; the spleen, enlarged; and the blood showed 
318 normoblasts. It was impossible to give the baby a cord transfusion. Seventy cubic 
centimeters of blood from an Bh-^ negative donor were given, and the following day red 
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cells .ere 4 , 800 , 000 ; l.on.o;;lnbl«, 00 per ecnl; nuele.le.l r.l cclK C.. On J';; 

fifth dav red cells were 0,010,000; IwmoRlolnti, 00 per cc"' ; nuclesiled red e«lls, _1. Set . 

irL nn HO no.nOvc donnr were .Ue„. and .1. hah, made an 

uneventful TcPovery, ^ 

The hahy had a reactiorv from the second transfusion which looked very serious for a 
while, hut we found that he had had a bottle just before the transfusion, had vomited an 
aapirUed some of his dinner. He was soon all rlRht. NNe would have Riven more blood if 
this had not occurred (Baby h, Fig. 5) . 



Pig. n. — ^Erj'throblastosSs tela^is, Baby B tCas^ Z). 

Case 4.— The follow'ing cai-e is one in Avbicb both parents were Bb positive; it is difidcult 
to explain the lo?s of three of five babies. 

Mrs. B. A. had lost two babies — one at eight months who had lived for twelve hours, 
one at seven moatha who lived for five hours. On Sept. 1, 1940, she was delivered at hlethodist 
Hospital of a seven months' baby weighing 4 pounds, 4 ounces; he was transfused through 
the umbilical cord with 40 c.c. of his father’s blood. This baby lived and is now 5 years 
old and a normal child. This was the first baby to receive a cord transfusion, and the case 
was reported in 1944, together with the mother's fourth delivery', in June 1943, when she 
was delivered of a baby iveighing C pounds, 4 ounces, of tlurty-six weeks’ gestation. The 
baby was given a cord transfusion, using his father’s blood, but when 20 e.c. were injected, 
the baby showed sigxis of a reaction and the transfusion was discontinued. The baby died 
in twenty 'five minutef.. Autopsy shoned cause of death was hemorrhagic disease. 

On March 16j 1945, this patient, now 34 years old and a gravida v, w’as delivered of 
a baby neighing 6 pounds, 11 ounces. Tlie baby was given a cord transfusion of 40 c.c. of 
his mother's blood without any reaction and ib apparently a normal baby. During this 
pregnancy the mother received 14 grain protiodide of mercury twice daily, 20 minims of wheat 
germ oil daily, and during tbo last month one milligram of vitamin K daily. She was delivered 
fit thirty-cighf weeks, her only pregnancy to go into the ninth month. * 

XORSIOBLASTS FOUND IN COKD SHEARS 

The value of cord blood smears taken at birth has not been stressed nor 
is t e significance of an increase in number of nomoblasts sufficiently appre- 
ciate . The number of normoblasts is supposedly increased in certain condi- 
tions, such as diabetes, hemorrhage, and asphyxia-, if the mother is Rh negative, 
we should suspect some blood dyserasia, possibly eiythroblastosis. 
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In 1944, a study of 538 routine cord smears showed that 279, or 51.9 per 
cent, contained no nucleated red cells, seventy contained only 1 in 100 white 
cells; 236, or 43.9 per cent, 1 to 15, There were twenty-three instances, 4.3 
per cent, in which more than fifteen normoblasts were found (Table VI). 

A study of sixty-three smears from the cord blood of babies of Eh-negative 
mothers showed considerable difference. Only nine smears, 14.3 per cent, 
contained no nucleated red cells, only four 1, and forty-three, or 68.3 per cent, 
from 1 to 15. There were eleven, or 17.5 per cent, that contained more than 15 
(Table VI). 


Table VI. Normoblasts Found in 601 Coed Smears 


NORMOBLASTS 

ROUTINE SMEARS 

PER CENT 

MOTHERS 

RH~ 

PER CENT 

None 

279 

51.9 

9 

14.3 

1 

70 


4 


2 

51 


7 


3 

26 


5 


4 

20 

43.9 

3 

68.3 

5 

15 


5 


5 to 10 

37 


14 


10 to 15 

17 


5 


15 to 30 

12 


7 


30 to 40 

4 


2 


40 to 100 

6 

4.3 

1 

17.5 

Over 100 

1 

• 

1 


Total 

538 


63 



These thirty-four smears with more than 15 normoblasts deserve study 
(Table VII). In twenty-three the mothers were Eh positive; in eleven. Eh 
negative; nine of the infants of the Eh-negative mothers received cord trans- 
fusions. There were five deaths and one stillbirth among the thirty-four in- 
fants; five of the six mothers were Eh positive; one. Eh negative. 

Table YU. Thirty-pour Cord Smears Showing More Than Fifteen Normoblasts 


Eh Factor 


Mortality 

Eh- 

11 

Stillbirth 

Eh-{- * 

23 

Died 

Parity 


Lived 

Primapara 

9 

Transfusions 

Multipara 

25 

Cotd 

Gestation 


Later 

Premature 

V 

None 

Full-term 

27 ' 

Duplications 


The mother of the stillborn child was Eh positive; the baby was full term, 
weighed 8 pounds, 2 ounces, and had 37 nomoblasts. Four mothers of the 
five infants who died were Eh positive and none of the infants received cord 
transfusions. One weighed 1 pound, 13 ounces, and had 32 normoblasts. The 
second weighed 10 poimds, 12 ounces, and had 44 normoblasts ; this baby Eved 
only a short time follonlng a dif6eult breech delivery. The third was full term, 
weighed 7 pounds, 7 oimces, and lived only one hour. Increase in the normo- 
blasts in these last two cases may have been due to asphyxia. The mother of 
the fourth baby, also Eh-positive, had had three children, all small, the last 
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one weighing 5 pounds, 5 ounces. The baby seemed in good condition at births, 
when he was 12 hours old he had bloody vomitus. He was transfused with 
45 C.C. of Us mother’s blood but died soon after. Only the mother of the fifth 
baby was Kh negative, and this baby had had a cord transfusion. He was a 
premature infant, of thirty-one weeks’ gestation, weight was 3 pounds, 9 ounces, 
and the child was in critical condition at birth and lived only one hour, ten 
minutes. Cord smear showed 46 normoblasts. The mother ivas a gravida i, 
blood group 0. The baby was Eli positive, blood gi-oup B. At autopsy internal 
hydrocephalus was found. 

Six of the total of eight cases of erythroblastosis or blood dyscrasia diag- 
nosed as erythroblastosis in the 137 infants of Rh-negative mothers occurred 
in babies with high normoblast count. The two in which there was no increase 
are^ (1) the premature infant of thirty-four weeks, delivered by cesarean sec- 
tion and^ dying within fourteen hours; this infant had received a cord trans- 
fusion; (2) the full-term infant in the nontransfused group, markedly jaundiced 
but with no normoblasts, who died on the fourth day. 


summary 


1. A total of 189 coi'd transfusions were done during 1944 vdth 174 living 
babies. 

2. Ninety-nine prematme babies received cord transfusions of mother’s 
blood, with fourteen deaths. Six of these weighed less than 3 pounds; nine 
were twenty-eight weeks’ gestation. 

3. Twenty-one babies were transfused following long labors or difficult 
deliveries, with no deaths. 

4. The blood was grouped and the Rh factor determined in 1,910 women. 
Of these, 294 were found to be Rh-negative and 137 were delivered in 1944 with 
the loss of four infants, two in the group of seventy-eight receiving cord trans- 
fusions, two in the group of fifty-nine not receiving such transfusions. 

5. The babies of seventy-eight Rh-negative mothers received cord trans- 
fusions of mother’s blood. There were two deaths, both premature infants. 
Three cases of erythroblastosis were diagnosed in the group, with recovery. 

6. Of fifty-nine babies of Rh-negative mothers not given cord transfusions, 
there were five cases of erythroblastosis, with two deaths. One of the babies 
was very jaundiced, Avith no normoblasts ; the other had 158 normoblasts to 100 
white cells. 


7. A study was made of 601 cord smears; 288 contained no normoblasts, 
t irty-four more than 15. Among these thirty-four infants there were five 
deaths and one stillbirth. Five of the six mothers were Rh positive; one Rh 
negative. Of the eleven infants of Rh-negative mothers in the group of thirty- 
our, nine received a cord transfusion, with one death, a premature infant. 

V ^ ^ reported in which 90 c.c. of blood from an Rh-negative mother 

Of high titer, 1:80, was given to her baby for marked jaundice with definite 
improvement in the baby’s condition 
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CONCLUSIONS 

During the last five 3 ^ears, we have given 281 cord transfusions to newborn 
babies with the loss of onh' twelve viable infants. Our technique has been 
considerably^ improved since the beginning, and it is seldom that the trans- 
fusion is not successful. We believe that the giving of mother’s blood is a 
means of saving many’' premature babies and those at term boim after a long 
labor or difficult deliveryL The transfused blood tends to overcome anoxia, 
stimulate the respirations, and give to the premature baby^ adult red corpuscles 
which are able to carry^ oxy^gen to the tissues. 

We are now giving cord transfusions to babies born of Rh-negative mothers 
when the mothers have had a pz'evious pregnancy\ Use of mother’s blood rather 
than donor's is contrary" to the general imle, but so far the mother’s blood seems 
to agree Avith the babies. Cord transfusions may" be useful in anticipation of 
the development of erythroblastosis in infants of Rh-negative mothei's or in its 
treatment when present at birth. 

I wish to express my gratitude to Dr. Pliilip Levine for personal interest and helpful 
suggestions in editing this paper. Dr. Levine lias checked a large number of the blood 
specimens from Kh-negative mothers. 

The great majority of the cord tiansfusions were given by our resident staff. Dr. 
Isabelle Seismann, Dr. Norma Jones, and Dr. Frank R. Hurlbutt, Jr., and to tliem I am 
deeply^ indebted. 
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ADDENDUil 

There have been 117 additional cord transfusions between April 1, and Dee, 1, 1945. 
Fifty-three of the transfusions were given to babies of Bh- mothers, using mothers' blood, 
making a total of 85 such transfusions this year with the loss of no viable babies from 
these mothers. 

The total number of cord transfusions of mothers' blood given to their babies is 398. 
Two hundred tliree of the babies were premature and 163 were babies of Rh- mothers. 



ANTI EH AGGLUTININS IN THE MATERNAL 

SYMPTOJIS OF HEIMOLYTIC ANE]\IIA IN THE NEWBORN INFANT 

Alton Golokloom, jM.D., and Herbeut Lubinski, !M.D. ' 
AroNTOVALi. QvTEBEG 


T he presence of anti Rh agglutinins in the serum of a pregnant or par- 
turient woman nearly always is followed by a more or less severe hemolytic 
anemia in the newborn infant. Docheray and Sachs' however have reported 
four eases in which the mother’s sera contained considerable amounts of what 
were assumed to be anti Rh agglutinins and yet the newborn infants did not 
exhibit clinically demonstrable manifestations of liemolytic disease. In two of 
•their cases it is not clear whether true anti Rh agglutinins or some other atypical 
agglutinim? were present. In the third case anti Rh agglutinins ivere present 
but the records do not state whether the infant’s blood was examined for the 
presence of anemia or hemolysis. In the fourth instance anti Eh agglutinins 
were found four years after the last deliveiy and following a transfusion reac- 
tion. Four children born prior to this accident gave no history of having 
suffered from hemolytic anemia. However, a .slight degree of .iaundice may 
have been regarded as physiologic or may have been completely overlooked. 

We had the opportunity of obsendng and studying a ease in which anti 
Rh agglutinins were present in the mother’s serum although the infant did not 
demonstrate any of the symptoms of hemolytic anemia of the newborn. 


A. C.,* a wliite woman aged 25 years, was delivered of lier third child, a boy weighing 
7 pounds, 11 ounces. The delivery was at term and uneventful. Routine testing of the 
mother’s 'and of the infant’s blood revealed: 

Mother: group 0 Rh negative 
Infant: group O Eh positive 

Tests of the undiluted serum of the mother with several specimens of known Rh positive red 
cells (including the cells of her own infant) gave a positive reaction ranging in intensity 
trom i to ++, whereas Rh-negative cells did not show any agglutination. The husband and 
the two older sons (5 and 3 years old, respectively) also belonged to group 0 and were Bh 
positive. These two children are reported in the records of the hospital as having been 
jaundiced from the third and fourth day of life, respectively, until the seventh day. Both 
children have developed normally and are in good health. 

The newborn baby nas kept under close obsen^ation. No sign of jaundice could be 
found during the newborn period and none was reported to us later by the family physician. 
Red cell counts and hemoglobin estimations during the period of hospitalization are listed 
m Table L 

The van den Bergh xeactiou done with cord blood showed: direct, 1.13 and indirect, 
3.98. The weight of the infant was on the increase when the baby left the hospital. Accord- 
ing to current reports the child is progressing normally. 

Pediatrics and the Pathological Laboratories of the Jewish 

•The case history is presented through the courtesy" of Dr. J, Goldberg. 
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Table I 



1 

2 

3 

DAY 

4 

OF LIFE 

5 

7 

00 

9 

Number of red cells 
(MilIions/cu.in,) 
Hemoglobin 
(Gm./lOO C.C,) 

6.8 


5.2 

4.8 


4.8 

4.5 

4.5 

20,3 

19.3 

18.7 

18.4 

17.5 

17.2 

18.4 

18.1 


In a consecutive series of 1,402 deliveries at the Jewish General Hospital 
in which Kh typing of mother and newhom baby has been performed, the 
combination of Rh-negative mother and Rh-positive infant was encountered 
ninety-three times. In each of these eases the serum of the mother was tested 
for the presence of anti Rh agglutinins, using the infant’s red cells (when 
possible) and several other specimens of compatible Rh-positive cells. Only 
in the case here reported were anti Rh agglutinins found without any sign of 
hemolytic anemia in the newborn infant, whereas in eight other cases the finding 
of agglutinins in the mother’s serum was accompanied by a more or less severe 
hemolytic disease in the baby. 

Since anti Rh agglutinins have usually not been demonstrated in the in- 
fant’s blood by tests in vitro, it is difficult or even impossible to determine 
whether any anti Rh agglutinins have passed through the -placenta at least in 
amounts sufficient to do detectable harm. According to Polayes, Lederer, and 
Wiener’^ in only 66 per cent of compatible cases do normal isoagglutinins pass 
through the placenta. Lubinski® found a someuffiat higher percentage (77.5 
per cent of 440 cases). It is therefore possible that the same holds true with 
regard to the passage of anti Rh agglutins. 

There is a discrepancj’’ between the number of combinations of Rh-negative 
mother and Rh-positive infant and the frequency of hemolj'fic anemia of the 
newborn. Thirteen per cent of all matings involve an Rh-negative mother and 
an Rh-positive father,- yet only 0.25 to 0.5 per cent of all deliveries result in 
infants showing hemolytic anemia. This requires the consideration of certain 
variable factors in the pathogenesis of the disease in addition to differences in 
Rh type. 

From a serologic point of view these factors may be listed as follows : 

1. The antigenic power of an individual Rh factor may vary, as is true 
of any antigen. The Rh factor seems to be a relatively poor antigen, an assump- 
tion which is suggested by the fact that many transfusions stretched over a 
period of several weeks or several pregnancies are usually necessary to build 
up enough antibodies for the development of a severe reaction. A further con- 
firmation of this opinion lies in the fact that it is rather difficult to obtain anti 
Rh sera from animals through artificial immunization. 

2. The ability of an individual to produce antibodies is well kno-ivn to vary 
greatly as in natural immunization through disease, or by artificial immuniza- 
tion through vaccination. This applies as well to immunization by the Rh factor. 

3. The amount of antigen that enters the maternal circulation may vary 
in different cases and may be nil in some. Some authors assume that damage 
to the placental barrier is necessary for the transmission of the antigen. This 
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opinion is open to question, chiefly because if this were true, such damage must 
be assumed in each successive pregnancy in ^vhich hemolytic anemia occurs. 
Moreover, if this were true, a mother with a blood group incompatible with that 
of her fetus should show a great increase in the titer of normal isoagglutinins; 
but this is not a common observation. 

4. The amount of antibody which passes through the placenta from the 
mother's circulation into the blood stream of the fetus varies widely in different 
cases. This is illustrated by the fact that the titer of normal iso- and hetero- 
agglutinins found in cord blood varies greatly. According to Wiener and Silver- 
man^ the proportion of titers in maternal blood compared to the titers in cord 
blood is generally between 8:1 and 12:1. However, one of us (L) has found 
(in a series of experiments to he, published elsewhere) that wider variations 
from the average than those given by Wiener and Silverman can be found not 
infrequently. Two of the most striking examples are given in Table II. 


Table n 


titer or 

ISOAGGLUTININS 


TITER OF 
ISOAGGLTJTININS 


HATW 

Case 1136 

1/16 000 

Case 1136 



Hother 

1/512 

Baby 



Case 1453 

1/8 

Case 1453 



Mother 

1/256 

Baby 




Furthermore, it seems that a continuous flow of small amounts of antigen 
over a long period is of greater importance in the causation of the hemolytic 
disease than the influx of large quantities over a short period. 

5. Unknown factors in the fetus, which may he called disposition, seem 
to be of importance as well. This is clearly shown by Demy's ease,^ in which 
identical twins of about the same weight reacted quite differently'': one infant 
was severely ill, while the other did not even require a transfusion and showed 
hardly any clinical signs of disease. It seems unreasonable to assume a difference 
in the transmitted quantity of antibodies as the cause of differences in the 
clinical picture. In a small number of tests, identical twins have shown identical 
titers of normal antibodies.^ 


SUfilMARY 


A case is presented in which the Rh-positive infant of an Rh-negative 
nujther demonstrated no clinical or laboratory evidences of a hemolytic anemia 
oi the newborn, although anti Rh agglutinins were shown to be present in the 
maternal blood at the time of delivery. 
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EPIDEMIC JMENINGITIS AND MENINGOCOCCEMIA TEEATED WITH 

PENICILLIN 

Ealph C. Lohrey, M.D., and John A. Toomey’, M.D. 

Cletoland, Ohio 

D uring the past year t^venty-one patients with meningococcus infections 
were treated with penicillin intrathecally and intramuscularly or intra- 
muscularly alone in the Division of Contagious Diseases at City Hospital, Cleve- 
land. 

The clinical course, the temperature, the decrease of the number of cells 
in the spinal fluid toward normal levels and the findings in spinal fluid cultures 
became the criteria whereby it was decided to continue with penicillin or to 
eliange the therapy. 

In our first series, there were fourteen patients ill with epidemic meningitis. 
Eleven had positive spinal fluid smears on admission; eleven, positive spinal 
fluid cultures; three, positive blood cultures; and eight had petechiae. One pa- 
tient had petechiae only; the other thirteen had either a positive smear or 
culture, or both. 

The first eleven of these patients were given from 10,000 to 15,000 units of 
penicillin intramuscularly ever 3 ^ three hours. Rosenberg and Aiding^ reported 
that 15,000 units of penicillin given intrathecalty caused irritation and menin- 
geal signs. Therefore, onlj^ 10,000 units were administered intrathecally in the 
first eleven cases of this stud.v, the greatest number of intrathecal injections 
being five and the least three. Three subsequent patients were given daily intra- 
thecal injections of 20,000 units each. The last 3 were given 20,000 units every 
three haul's and 20,000 units intrathecallj^ dail 3 ^ Two of these had four injec- 
tions and one only two when the treatment had to be changed. Eight of these 
fourteen cases responded satisfactorily’' to intrathecal and intramuscular ad- 
ministration of penicillin, while six did not respond so well. A brief summary 
of each of the latter cases follows. 

Patient 1. — J. K. (Case 263204)^ a white female, aged 22 years, had 38,750 cells in 
the spinal fluid on admission and a positive spinal fluid smear and culture for meningococci. 
She was comatose and had numerous petechiae. She was given 10,000 units of penicillin intra- 
thecally for four successive days and 10,000 units intramuscularly every three hours during 
that time. She was still critically ill at the end of the second hospital day wlien she was given 
100,000 units of meningococcic antitoxin. She showed no response clinically on the fourth 
day even thouglx the spinal fluid contained only 321 polymorphonuclear cells. Treatment was 
changed to sulfadiazine on the fifth day; on the sixth hospital day consciousness returned 
and the temperature began to drop by lysis. This patient had partial deafness. 

Patient 2. E, M. (Case 263299), a 14-year-old Negro male, was admitted conscious but 
with a severe headache. The admission spinal fluid contained only 12 mononuclear cells, 
from which meningococci were cultured. Blood culture was also positive. He was given 15,000 
units of penicillin daily’ for three days and 10,000 units intramuscularly every three hours. The 
temperature spiked for five days, dropping slowly to 37.8° C. on the sixth hospital day. Later 
that day, the temperature suddenly rose to 39° C. and he seemed worse clinically. Penicillin 

From Uie Department of Contagion.*? Diseases City Hospital and the Department of 
Pediatrics We.stern Reserve University. ^eparimeni 
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was discontinue,! and suifadinzino sVaned. His wmpcralurc teas normal on tho next day 
and remained at normal levels. 

Patent 3 — M H- (Case 263G6!), a 38-yeiir-old white female, was admitted in a comatose 
condition with 13,750 cells in the spinal fluid, from which organisms were 
given a dailr intrathecal injection of 10,000 units of pemcllVin for a 

inltamuscularlv every 3 hours. She had positive culturc.s up to and including the fHth day 
when 1,100 cel'ls were found in the spinal fluid. The patient was conscious on the second hos- 
pital day but she had a constant headache and tiie temperature averaged 38.o C, for six 
days following admis.-ioii. On the sixtii hospital day, tho treatment wa.s changed to sulfa- 
diazine. The headache disappeared the next day and the icmperatvire dropped to normal, where 
it remamed. 


Patokt 4.— P* F, (Case 264343), a SO-year-oW white nui(c, wa^ conscious on admission 
and had a temperature of 37.4® C. Ho had 11,150 cell? in the spinal fluid and the smear? 
and the cultures were positive. He was given 10,000 units of penicillin eveiy dav for three 
days and 15,000 units intramuscularly every three hours for four da^’s. The temperatuTe 
rose steadily to 30.4® C. and on the fourth iiospital day tiie patient*s condition became worse 
and he was* wildly delirious. There were 5,000 cells in the spinal fluid on the third hospital 
day. Sulfadiarine was started on the fourth hospital day and the penicillin discontinued. 
The temperature became normal by the following evening and remained thus thereafter. 


Patient 5. — ^P. K. (Case 220431), a d-ycar-old white female, was admitted with a his* 
tory of having had an acute illness resemhUng meningococcemia. The spinal fluid smear 
and culture were negative on admission. The blood culture was positive. The temperature 
was 40.5° 0. She was given penicillin, 20,000 units intramuscularly every three hours and 
20,000 units intrathecally for two days. On the second hospital day, she became comatose 
and wildly delirious. The spinal fluid at this time contained 6,400 cells and the smear and 
culture were positive. There were more peteehiae than on admission. On the third hospital 
day, the spinal fluid showed 8,000 cells and smears were positive. The temperature was 38° C. 
and the patient was deeply comatose. Treatment was changed to sulfadiazine and meningo- 
cocch antitoxin, 50,000 units of which were given on the afternoon of the third day. She 
began to respond and was only delirious for a time on the fourth hospital day. She was alert 
on the flfth hospital day and had a normal temperature thereafter. 


Patient 6.— IT. L. (Case 267946), a 46-year-old white male, was admitted delirious 
and in a comatose condition with a temperature of only G. The spinal fluid contained 
45,000 cells and the smear and the culture were positive. He was given 20,000 units of peni- 
ciUin intrathecally for four days and 20,000 units intramuscularly every three hours for the 
Fame period of time, jffe appeared to he the same clinically on the second hospital day 
and there were 20,000 cells in the spinal fluid. On the third hospital day his temperature rose 
slightly and, clinically, he was worse, although the number of cells in the spinal fluid dropped 
to 8,000. It was decided to continue the same treatment. On the fourth hospital day, the 
temperature rose to 39.8° C. He became deeply comatose and appeared to be moribund. The 
spinal fluid contained only 2,740 cells, but because of his desperate condition the treatment 
was changed to sulfadiazine and 100,000 units of moningoeoede antitoxin. On the fifth hospi- 
tal day, he began to respond clinically. On the sixth and seventh hospital days, he was alert 
again, ^“P^ature still being near 39° C. On the eighth hospital day, he began to have 
some ^ ca ess. By the tenth hospital day he was completely deaf. The 'temperature 
^ about 38 C. until the fourteenth day, and it was at normal levels by 

haiiuowT ' 

hallucinations which cleared by the twentieth hospital day. 

It was felt that possibly an inadequate amount.of penicillin had been given 
n patients, so that the dosage both intramuscularly and intra* 

raised to 20,000 imits in the next three patients. In spite of this, 
1 fficnlties in treating these patients were encountered as \nth the preceding 
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patients. Further, a clear-cut case of meningococcemia progressed on to puru- 
lent meningitis, a meningitis not prevented by penicillin in the dosages used. 

In this small series, some patients did not respond to penicillin therapy. 
Our observations are that patients treated with penicillin respond more slowly 
than do those treated with sulfadiazine and antitoxin, the standard treatment in 
our hospital.^ 

In a series of four patients, the meningitis was treated with penicillin 
intramuscularly only, A brief summarj’^ of each of these cases follows. 

Patient 15.-— C. S, (Case 266674), a 2%-year*old wliite male, was admitted acutely 
and seriously ill, but conscious. There were only 60 cells in the spinal fluid, all of which were 
polymorphonuclears. He had petechiae and the blood and spinal fluid cultures were positive. 
He was given penicillin, 15,000 xmits every three hours for a total of 390,000 units. The 
temperature was 40® C. on admission and dropped to 37° 0. in thirty hours and he was clinically 
better. The spinal fluid at that time contained 4,000 cells, all being polymorphonuclears. Up 
to the fifth hospital day, he had a low-grade fever between 37.5° C, and 38° C. On the sixth 
hospital day, a lumbar puncture showed 124 cells, 60 per cent of which were monocytes. He 
was discharged by release on the eighth hospital day, clinically cured. 

Patient 16. — J. L. (Case 266775), a 38-year-old white female, entered the hospital 
acutely ill and somnolent, although she could be aroused. She complained of severe headache. 
The spinal fluid obtained on admission showed 4,900 cells, 94 per cent of which were poly- 
morphonuclears. Culture and smears of the spinal fluid were positive for meningococci. She 
was given penicillin, 15,000 units every three hours for a total of 840,000 units. Clinically she 
made a fair response, although the temperature curve went up and down, becoming normal for 
a short time on the fifth hospital day, after wliich it remained close to 38° C. Up to and 
including the seventh hospital day, the patient complained repeatedly of a severe headache. 
The spinal fluid at this time contained 2,180 cells, 95 per cent being polymorphonuclears. The 
smears were negative, but the culture was positive. On the eighth hospital day, she was 
given sulfadiazine and her headache disappeared by the next day. On the ninth hospital 
day, the temperature was normal and remained tmchanged until discharge. 

Patient 17. — J. S. (Case 266904), a SS-year-old white male, was admitted in a wildly 
delirious condition. The spinal fluid contained 14,750 cells, all being polymorphonuclears. The 
smear and the culture were positive. On the second hospital day, the patient was quieter, but 
on the third hospital day he was alternately comatose and delirious, his condition becoming 
much worse. The spinal fluid at this time showed 2,000 cells. He had been given penicillin 
intramuscularly 15,000 imits every three hours during this time and it was decided to continue 
the therapy. On the fifth hospital day he appeared no better. The spinal fluid contained 
1,200 cells with many meningococci on direct smear. The treatment was changed to sulfa- 
diazine and antitoxin after a total of 435,000 units of penicillin. The next day, which was the 
sixth hospital day, he was clinically improved, although somewhat disoriented. Bj the eighth 
hospital day, his temperature was normal, he was well oriented, and recovery was uneventful. 

Patient 18. B. B. (Case 267025), a 43-year-old Negro male, entered the hospital se- 
verely ill, toxic, semicomatose and delirious. The temperature was 38.8° C. on admission. There 
were 9,200 cells in the spinal fluid, all of which were polymorphonuclears and the smear and 
the culture were positive. He was given 15,000 units of penicillin intramuscularly every three 
hours. The temperature came down precipitously the next day, although the patient was 
worse clinically. On the third hospital day the temperature rose again to 39.9° C. Another 
spinal fluid was obtained and it contained 10,250 cells, all polymorphonuclears but no or 
ganisms were seen. However, a culture of the spinal fluid was positive on the next day when 
the treatment was changed to sulfadiazine and antitoxin. A total of 240,000 units of penicillin 
had been given. The patient remained in a delirious and comatose state. The course was 
downhill and he died on the evening of the ninth hospital day following a generalized con- 
vulBion. 
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In these four cases, one patient bordered on a meningococcemia or very early 
meningitis, one *\vas moderately ill, and two were very seriously ill. 

Four patients with meningococcemia were treated with penicillin admin- 
istered intramuscularly. 

Patient 19.— A. P. (Caso 204832), a 20*ycar*old while female, was a Bister to a patient 
ia the hospital with proved epidemic meningitiB. The spinal fluid and the culture were neg- 
ative. The blood culture was positive. The temperature on udmiBsion wa» 40.9° C. Slic wafl 
given 15,000 units penicillin every three hours for a total of 345,000 units intramuscularly, 
fiho improved rapidly and her temperature was normal within two days and remained thus 
thereafter. She was discharged by release on the sixth hospital day. 

Patient 20.— G. L. (Case 2C7202), a 21^-ycar-old white female, was acutely ill on ad- 
mission with a history of having been ill only twelve lioura previously. Bhe had numerous 
pctcchiao in the skin, Tlio fipinal fluid was negative. Blood culture and Bmcars from the 
pctcchiao were positive for meningococci. Penicillin was given intramuscularly, Bj, 000 units 
every three hours for a total of 045,000 units. The response was excellent and within twelve 
hours after therapy w’as started. She w'as discharged on the seventh hospital day. 

Patient 21. — V, E. (Caso 207789), a 4-ycar'Old white male, was admitted acutely ill, 
slightly delirious wdth a generalized petechial rash, stitT neck, and temperature of only 37.7° C. 
He became ill approximately eighteen hours before admission. The lumbar puncture was 
negative. Smears of the pctcchiao were positive for meningococci. Twenty thousand units 
of penicillin were given intramuscularly every three hours for a total of 700,000 units. The 
temperaturo became normal in twelve hours and ho was discharged on the ninth hospital day. 

Patient 5. — ^P. K. was tho patient previously described. Bhc had meningococcemia 
which progressed to meningitis despite tho use of penicillin intrathecally. 

SUMMARY 

Twenty-one patients with proved meningococcal infections were treated 
with penicillin. 

A. Fourteen of these patients had epidemic meningitis and were treated 
with penicillin intrathecally and intramuscularly. Eight patients responded 
satisfactorily ; six did not respond so well to the doses administered . 

B. Pour patients ill witli epidemic meningitis were treated “with penicillin 
administered only intramuscularly. Of these, three did not respond too well to 
therapy and one died. 

C. Four patients had meningococcemia and were treated with penicillin 
intramuscularly. Three recovered promptly. In one patient, the infection 
progressed to epidemic meningitis. 


CONCLUSION 

The daily intrathecal and frequent intramuscular administration of peni- 
ci Js a c lous procedure. To us the results are not of sufiicient value to war- 
ant Its use as a form of treatment in epidemic meningitis when simpler and 
more effective methods arc available 
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USE OF AMINO ACIDS IN A CASE OP SEVERE SALMONELLA 
SCHOTTMUELLERI (PARATYPHOID B) INFECTION 
IN AN INFANT 


JIajor I. Seidemann 

Medical Corps, Army of the United States 

5 ALM0NELLA schottmuelleri (paratyphoid infection in infants is not 
common. Except for reports of isolated cases, the literature on sporadic 
cases of infections due to Salmonella in infants is quite limited. A recent in- 
vestigation reported by Neter^ describes twenty cases of sporadic infections in 
infants. It took three years to collect these in a eompai'atively large-sized hospi- 
tal in a large city. Of these twenty cases, only two proved to be of the schott- 
muelleri or paratyphoid type of infection. Investigations by Kauifman in Den- 
mark, of Honnaeche in UiTiguaj", and Edwards, Shiff, Seligmann, Bornstein and 
Saphra in the United States, have added to the material Imowledge of Sal- 
monella infections in human beings. Most of the work on this disease has been 
done recently. Investigation of the older literature is ver^’^ unsatisfactozy. It 
is interesting to note that Pinkelstein, the renowned European pediatrician of 
pre%dous decades, stated that he had never obseiwed a case of S. schottmuelleri 
infecticm in an infant under one year/ In general, this disease was not consid- 
ered to be a serious one in children, although Neter, in the article previously 
refen^ed to, desciubed four fatalities in his repoil; of twenty cases, and it was 
his opinion tliat the disease is not necessaril}^ a benign one. Howevei', Seligmann 
and Hertz^ reported eight cases due to Salmonella in infants without fatalities. 
Numerous complications have been reported such as meningitis,^ peritonitis,® and 
osteomyelitis/ as well as four cases with unusual complications described by 
Freedman" such as acute hydrops of the gall bladder, empyema, cavernous sinus- 
thrombosis, and uremia (liver failure). 

Treatment of the disease is not specific and has been more or Jess of the 
sjmiptomatic and supportive type. It is the purpose of this paper to emphasize 
a phase of the supportive therapy by presenting a case report of a severe 8. 
schothnvellen'mfectlon in an infant, with recovery. 

case report 

A 15-montli-old male cliiUl, one of a get of paternal twins, premature at birth, was ad 
mitted on August 21, 1944, to an Army regional hospital in Georgia. Profuse diarrhea had 
been present for five days prior to admission, which was followed by vomiting the night be> 
fore admission. He had retained little or no fluid for the past twenty-four hours. The skin 
was dry and the patient appeared somewhat emaciated. The turgor was poor and some hyper- 
tonus of the musculature was noted. The child had just returned with the parents from a 
trip to Mississippi and had been exposed to unusually hot sultry weather, and according to 
the father ^s history, had had some unpasteurized milk. Further physical examination revealed 
a listless, n-eak cliild, unable to take nourishment by mouth. The chest was clear, eyes, ears, 
nose and throat appeared normal; there was no rash present. Laboratory examinations re- 
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vcalcd 12,650 %vWtc WwO eolU oC vvUioU ..uly 37 por coi.l were polymorphonuclear and 03 per 
ecut were iNTnphocvter. The l.c.uoglohhi was 13.5 Gin, The wine showed 4 plus albumin, 
oceaaioaal white blood cells and rod blood colls as well as occasional hyaline and granular 
casts. -Rectal temperature was 100“ F., respirations were rapid and shallow. Fluids in the 
form of 250 c.c. of normal saline were administered intraperitoncally. Shortly after this smaU 
amounts of fluid were taken by mouth, but were soon vomited. Diarrhea continued to persist. 
The stools were watery and green. The first niglit was spent restlessly in .spite of bromide 
sedation given by rectum. The following day the patient was started on a kaomagma-banuna 
regime. The temperature rose to 103° F. Sulfadiazine therapy was begun but the general 
condition did not improve. On tlie tliird liospital day, August 23, a convulsion lasting three 
minutes occurred. In order to administer parenteral fluids, it was necessary to have the 
surgeon cut down on an ankle vein. A trocar was inserted and fl'/A per cent glucose in normal 
saline was administered. Sliortly tliereafter a second convulsion occurred and it was then that 
pediatric consultation was requested in view of file lack of response to therapy as well as the 


progression of severity of symptoms. 

Examination at this time showed tiie eliild to be in tiic midst of a convulsion; cyanosis 
arid cpisthotonos were marked; exopUthalmo and nuchal rigidity were present. All deep 
reflexes were exaggerated. There were definite signs of increasing nieningoencephalopathy as 
a result of the severe toxicity. A transfusion of 100 c.c. of citrate of blood was given and 
resulted in only a slight immediate response. At tlzis time the rationale of administering 
amino acids was considered in view of the explanation, of a greater part of the toxicity being 
due to gome liver damage. It is not uncommon to find on autopsy* advanced liver damage in 
severe dyspepsia, especially in the sO'called Fiukelstein’s intoxication. Consequently, after 
the transfusion, 30 c.c, of parenteral amino acids were added to 100 c.e. normal saline and 
given intravenously. There was no untoward effect and the response was dramatic. The 
child appeared much brighter within, one-hulf hour after the administration of the amino 
acids, moved about more easily, reacted to sound and stimuli, and appeared to have a definite 
decrease in musculature hj'pertonus. The nieningismus gradually subsided and the general 
toxic condition was greatly reduced. The stools soon after appeared less watery, be- 
came less frequent, and showed signs of a more nonual appearance. In view of the 
dramatic improvement noticed after the administration of the amino acids, it was decided 
to repeat the procedure the following day and also attempt to give some amino acids by 
month ndth boiled water at interv*als, which was somewhat successful. A formula of lactic 
acid milk was started also and. W'ell taken. All this time stools were being sent to the lab- 
oratory for culture, and on August 27, the seventh hospital day, a stool was reported positive 
for g. schotimiieUeri and confirmed by agglutination with anti-Salmonella schottmuelleri serum. 
Spot agglutination tests for /9. &c}iottmue}leri were positive to 1 to ICO dilution on the ninth 
hospital day (second week of the illness). Stools were repeatedly positive for S- schottmuelleri 
again on the ninth hospital day. Verification of laboratory' findings were made by agglutina- 
tion with the anti serum of >9. schottmu-ellen as weU as differential reaction witli sugars. The 
blood aggluti^ted S, schottmuelUvi serum up to 1 to 160 dilution. The stools and the urine 
ecame negatne on September d, the sixteenth hospital dav, but the agglutination titer of the 
blood increased up to 1 to 320 dilution by this time. 


Ihe response to the second administration of parenteral amino acids was as dramatic 
ns the first one. The patient showed sudden improvement. The stools practically became nor- 
wa m appearance and reduced to normal frequency. The lactic acid formula was taken very 
we an j le e eventh hospital day Pablum, Jello, and custard were added to the diet, and 
norLrji I vV"® % tke fifteentli day the stools were 

hosS Sv recovered on the nineteenth 


fnr ,i^‘ finlfaguanidine ivas tried in % Gm. do.ses every 

for throe days but i, failed to render the stools free of the in/eeting organism 
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SUMMARY 

1. The incidence of Salmonella infections in infants is not very high. The 
literature on the subject is not abundant, especially with specific reference to 
the schottmuelleri type of infection. 

2. The disease, when found, was usually not considered to be a very severe 
one in infants, although various complications have been reported. 

3. A case of severe infection with S. schotfmuelleiH in an 18-month-old child 
is presented. 

4. The dramatic response attributed to the administration of parenteral 
amino acids as added supportive therapy was considered of general interest to 
warrant presentation of the case. 


CONCLUSION 

The value of amino acids as additional supportive therapy in the treatment 
of S. schottmuelleri infections in children, as well as other infectious diarrheas, 
appears to be deserving of consideration and should be further studied. 
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xvoui'ii GASTKic vLceR wh'ii rliTti'vTiATidi^ gn oS’L 6i* 

PREMATURE T\VINS 


Repout of a Case 

Albert A. Rosexberg, il.D., and Mary II. Heath, i\LT). 
Poughkeepsie. N. Y. 

B ird, Limpev, and Jlayer’ have collected the reported cases of peptic iilcera- 
tion of the stomach and duodenum in infants and children. In 243 cases 
they found fifty-one infants in the age group from 15 days to 1 year, and of 
these only eight were ga-stric. To this group we Avi.sh to add another case Avhich 
may be of particular interest because it occurred in one of premature homologous 
tmns. 

A. O. was bom in the eiglith month of gestation, reported to be homologous although 
the placenta was not examined microscopically, following an uneventful pregnancy and 
normal delivery, the first of homologous twin boys. His weight at birth was 3 pounds, 10 
ounces. Physical examination was negative except for prematurity, and his condition w^as 
reported as good. For the first day the babies were fed glucose \vater at two hourly intervals 
and subsequently olac, from 2 to 4'oz. Tlieir courses were parallel until the ninth day when 
A. O. vomited thick green mucus and his cry became listless. The following day his weight 
was 3 pounds, 1 ounce, as compared with 3 pounds, 4% ounces of the twin. From this time 
on be frequently refused feedings or retained them with difficulty, vomited his formula inter- 
mittently, became sallow and progressively weaker until death on the fift^’-fifth day. His twin 
gained weight, grew stronger, and was discharged in good condition on the sixty-second day. 
Both received a formula of milk, water, and dextriraaltose after the twelfth day, thiamine 
chloride 75 mg. daily after the tenth day, and ascorbic acid, 25 mg. daily, after the thirty-third 
day. On the thirty-sixth day A, O, vomited a small amount of brownish fluid. At this time 
his hemoglobin was X5.8 Gm. Several days later vomiting became projectile* His stools were 
noted to be dark brorni on the forty-fourth day and continued so until the end. They varied 
in number from none to three per day. Blood count about this time was as follows: hemo- 
globin, 10.3 Gm.; red cells, 2,380,000; color index, 1.18; white cells, 13,150; pol^unorphonu- 
clears, 25 per cent; lymphocytes, 09 per cent; eosinophiles, 2.5 per cent; monocytes, 1 per 
cent; smudged cells, 2.5 per cent. Breast milk which had been given intermittently from the 
fifteenth day replaced the formula completely during the last two weeks. Koentgenograms 
taken on the forty-seventh day showed a large, gas-filled stomach with some gas in the small 
intestine. There w'as marked retention of barium in the stomach after three hours as com- 
pared with emptying time in the twin. The last week he was lavaged with soda bicarbonate, 
and gavage feedingi^ of brea.«ft milk preceded by atropine were given. On the day preceding 
death it was noted that 30 c.c. of the lavage could not be returned. Throughout his course 
cljses were administered frequently and intramuscular blood was given three times. Aminoids, 
I teaspoon twice a day, was given the last three days. The temperature paralleled that of 
rile twin until the forty-nintJi day when it dropped to 95^ F., and it varied from this to 100° 
until he expired. 1\ eight two days before death was 4 pounds, 3. ounces, that of the twin 
o pounds, 5 ounces. At this time, however, the infant appeared malnourished and was 
edematous. 

• . 1 three houm post mortem, a largo perforated gastric ulcer was found which 

in\o ve about one-sixth of the gastric mucosa, similar grossly to the common peptic ulcer of 
adults. It was situated on the lesser curvature, 1 cm. from the pyloric valve, almost en- 
nre ing t ic pylorus. The edges were rolled and the central ulcerated area depressed. Per- 

From the Pwllatrlc ?er\!ce of Vassar Brothers Hospital. 
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foiation had occmrcd at the proximal edge on the superoanterior aspect of the stomach near 
the liver* The gastric mucosa elsewhere was pale and somewhat thickened as was the muscu* 
laris of the stomach and of the pyloric valve. A plastic exudate was found over the surface 
of the liver, spleen, and along the descending colon and in the pelvis, and a small amount of 
purulent fluid was present in the abdominal cavity. The spleen appeared somewhat enlarged 
with a tense capsule. Other abdominal organs were not remarkable. In the thoracic cavity a 
few cubic centimeters of yellowish fluid was present on each side, that on the left containing 
some flecks of fibrinopurulent exudate. The lungs were reddened in their dependent portions 
but 'without consolidation. Excess fluid was found in the pericardial sac. There 'was 
edema throughout the aieolar tissue in the mediastinum, mesentery, and retroperitoneal 
tissues, as well as in the lower extremities. Microscopic examination through the ulcer at 
the point of perforation showed an acute process with no attempt at repair. The edges of the 
perforation were necrotic, but there was little inflammatory reaction except for the exudate 
the peritoneal surface. 



Fip. 1 — Stomach of infant after alcoholic fixation showing large ulceration on lesser curva- 
ture 'With site of perforation (marked by arrow) at proximal border. 

COMMENT 

The etiology in this cas6, as in the majority oeenrring in infants, is ob- 
scare. Predisposing factors mentioned by Guthrie^ and others are lacking. 
Labor was aneventful and delivery normal. There were no congenital anomalies, 
nor did the infant have an exanthematous disease or sufEer any injury or bums. 
The role of thiamine .chloride and ascorbic acid as irritants seems to he excluded 
by their simultaneous administration to the twin. Smythe® has reported two 
eases occurring in premature infants. Our case also was a premature infant, but 
it is interesting to note that the twin on the same regime remained well. Craw- 
ford and Stewart* saw two cases complicating erythroblastosis fetalis. There 
was nothing in the history or in the post-mortem findings to suggest such a con- 
dition in this infant. 
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The first and most constant sjTnptom was vomiting beginning on the ninth 
day. The bro\vn stools and dark vomitus with the appearance of anemia may 
have indicated that there was bleeding dating probably from about three weelis 
before death, and on the day preceding death the perforation may have occurred 
as indicated by the failure to recover a quantity of the lavage fluid. At no time 
did the infant exhibit any sign of pain. He was considered to have pyloric steno- 
sis and treatment was directed accordingly. Surgerj’' seemed inadvisable be- 
cause of the size of tlie infant and liis condition. X-ray examination appeared to 
verify this diagnosis and failed to reveal tlie ulcer. In this connection Burdick® 
has pointed out the value of fluoroscopic examination in rendering a positive 
diagnosis. It would be difficult if the diagnosis had been made to imagine any 
medical treatment succeeding where breast milk and soda bicarbonate failed. 
Bird, Limper, and Mayer^ have emphasized the possibility of surgery in ulcers 
in childhood and, in this case surgery might have offered the only hope of re- 
covery. 
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PAliOXYSMAL tachycardia 

Report of Two Cases in Infants 

Edwin P. Scott, M.D., and Margaret A. Llaiper, JLD. 

Louisville, Ky, 

W HILE cases of paroxysmal tachycardia in early infancy are being recog- 
nized with increasing frequency, comparatively few cases liave been re- 
ported. ^Ye wish to add two eases, one with a fatal outcome, and one with re- 
coveiy. 

Case 1. — J. R., a 5*iuonth*olcI wlute male infant was admitted to the Children's Free 
Hospital Sept. 28, 1942. According to tlie parents he was perfectly well up to ten days prior 
to admission, wlien he began to vomit. Intermittent vomiting continued up to hospitalization. 
The mother was told by several physicians that the infant’s heart was ^S'ery fast” and that 
his ” liver was enlarged.” 

Physical examination on admission revealed a well-developed and Avell-tiourished white 
male infant in slight respiratory distress with a peculiar ashen gray color of the skin. The 
rate of the heart was extremely rapid, and respirations were shallow and 60 per minute. The 
liver was palpated three fingerbreadths below the right costal margin. The remainder of the 
physical examination was not remarkable, 

Tlie electrocardiogram revealed a supraventricular tachycardia with a rate of 250 per 
minute (Fig. 1, A),* There was marked passive congestion in both lung bases on the chest 
roentgenogram. A complete blood study showed a red blood cell count of 4,790,000 per cubic 
millimeter with hemoglobin of 94.1 per cent, and a white blod cell count of 13,500 per cubic 
millimeter with a differential of 43 per cent polymorphonuclear leucocytes, 50 per cent lympho- 
cytes, and 7 per cent “stabs.” A complete urinalysis was negative. 

After a negative scratch test for quinine dihydrochloride, y* grain was given intra- 
muscularly, and no decrease in heart rate was noted. Two hours later 1 grain was given 
intravenously, and again no change could be demonstrated in the heart rate. 

The following day, September 29, 2 grains of quinine dihydrocliloride were given intra- 
venously without immediate effect; however, when the infant was examined one-half hour 
later, the heart rate was 125 per minute. Soon the respirations became slower, the liver 
receded, and the ashen color of the* skin disappeared. 

The infant was observed for a period of five days and discharged on oral cocoa-quinine. 
Numerous attempts were made for follow-up studies, but all were unsuccessful. 

On the night of March 5, 1943, six months after the previous admission, the child was 
readmitted with a history of restlessness and intermittent vomiting of eight days’ duration. 

Physical examination revealed a well* developed, 11 -month-old infant with an ashen gray 
color to the skin, respiratory rate of 48 per minute, rapid heart, and enlarged liver. The 
remainder of the physical examination was essentially negative. 

Electrocardiogranif revealed paroxysmal ventricular tachycardia with a rate of 239 
(Fig. 1, B). 

After a negative skin test he was given 2 grains of quinine dihydrochloride intravenously, 
and a repeat electrocardiogram revealed no change. Six hours later 3 grains were given 
intravenously, and there was a sudden change of rhythm. Electrocardiogram made 90 sec- 
onds after injection revealed a rate of 1G5 with the QRS complex slurred and prolonged 
(Fig. 1, C). 

From the Bepartincnt of Pediatrics, ITniversity of Louisville School of Medicine. 
•Prepared and interpreted by Dr. Emmet F. HoHne. 
tPrepared and interpreted by Dr. John XValkcr Moore. 
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Two hours after the injection of 3 grains of quinine dihydrocliloride, the heart was 
again extremely rapid, with a rate of 239. In view of the return of the tachycardia, 4 grains 
of quinine dihydrochloride were given intravenously. About two minutes after injection the 
infant became restless and seemed to have laryngeal spasm. The heart continued to beat for 
several minutes, but the respirations could not be re-established, despite all emergency measures. 



Fig. IB. 


Fig. 1C, 


Fig. IB. — Case 1. Paroxysmal ventricular tachycardia. Rate 239. 

Fig. 1C. — Case 1. — ^Ninety seconds after 3 grains of quinine dihydrochloride were given 
intravenously. Rate 165. 


An electrocardiogiam taken after respirations had ceased revealed a heart rate of 215. The 
QRS complex seemed to be longer on this tracing than on any of the previous records. 

No autopsy was obtained. 

Case 2. — This 39 day-old male infant was admitted to Cliildren^s Hospital Feb. 10, 1944. 
The infant had been brought to see one of us (M. A, L.) for a routine examination. The heart 
rate was estimated to be above 200, paroxysmal tachycardia was suspected, and the infant 
was referred for electrocardiography. A supraventricular type of paroxysmal tachycardia, 
with a heart rate of 270, was found (Fig. 2, A*). The infant was referred to the hospital. 

•Pi*epared by Dr. Max L*. Garon, 






SCOTT AND UMPE1Z: PAUOXYSMAL TACIlYCAnOlA 


JiiFtory rovpalod that tho infant i\ns full term, with a birtli weif'lit of 7 ponnde, 
9 ounce?. Ho was tho second child, and tho parent? and the older brother were healthy. Hi? 
delivery had been normal. He wa? not examined by a pediatrician during the newborn 
period. He had developed impetigo during his hospital etay, and the mother had treated 
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Flp. 2A— Case 2. Supraventricular Darn3rvftm^.i 

Pi^. 2B.— Ca^e 2. Rate 115. Paroxysmal tachycardia. Rate 270. 

tho condition rather overenthuriastically bv brpni.?T,^ 

appl:^g sulfatWazolQ powder, and changi^ the infant's with an alcohol sp 

had also been need on the infant’s breasts V. 0/.0 . clothing every four hours. A] 

breasts because of engorgement. The infant was rece 
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a formula of evapoiated milk, water* and corn s\Tnip, supplemented ^^ith cod-liver oil and 
orange juice. 

Physical examination revealed a well-developed and well-nourished 9 -pound baby with an 
extremely rapid heart. The heart sounds were loud and booming; otherwise, the cardiac ex- 
amination was not remarkable. On abdominal examination, the spleen could not be felt, and 
the liver was palpable but not enlarged. The temperature was 99.2° P., and the respirations 
60 per minute. The infantas color was good at the time of admission to the hospital. (When 
seen in the office, he had an attack of hiccups and exhibited slight transient cyanosis.) 

A complete blood study showed a led blood cell count of 3,860,000 per cubic millimeter, 
with a hemoglobin of 12.5 Gm, per 100 c.c. of blood, and a white blood count of 9,950 per 
cubic millimeter, with a differential of 62 per cent polymorphonuclear leucoe^'tes, and 38 
per cent lymphocytes. 

On admission, the infant was given 1.5 grains (0.1 Gm.) of digifolin intramuscularly. 
Four hours after admission, the infant developed a cyanotic attack but responded readily to 
oxygen. About five hours after the digitalis had been given, the infant was examined and 
tachycardia was still present, although the rate seemed to be somewhat slower. Eight hours 
after admission the heart rate had dropped to 114 per minute. Following tliis, convalescence 
was uneventful. A routine electrocardiogram made Feb. 17, 1944, revealed a rate of 115 per 
minute. (Fig. 2, B*) The infant was discharged February IS, and repeated examinations 
over a period of a year have shown no recurrence of the tachycardia. 

COHMENT 

The fii’st patient (Case 1) was a critically ill infant on both of his admis- 
sions, and his second attack of parox 5 '^sinal tachycardia with congestive failure 
might have ended fatally under any circumstances. Paroxysmal tachycardia 
in Case 2 was observed more or less accidentally, before any sjnnptoms or signs 
of congestive failure had appeared. In such eases patients occasionally recover 
without any therapy, as reported by Hubbard.^ This author did point out that 
“digitalis or one of the digitalis preparations, -when given in adequate amounts 
. . . has invariably been effective in stopping the taeliycardia.” This was true of 
eight of the nine cases reported by him, as well as of six of the nineteen cases 
reviewed Ijy him. The ease of Wegman and Egbert, which did not respond to 
digitalis, was found at autopsy to have rhabdomyosarcoma of the conducting 
system. Patients in five of the cases reviewed by Hubbard recovered without 
digitalis, and one of his omi patients recovered spontaneously. He states that 
quinidine is of no value in paroxysmal tachycardia of early infancy; he also 
reported an extremely severe T'eaction in Case 6 of his series, in which mecholyl 
chloride was used. 

Our experience bears out to some extent Hubbard’s observations. It may 
be that if the difference between paroxysmal tachycardia of infants and that 
observed in adults had been appreciated when Case 1 was observed, that digitalis 
rather than quinine wmild have been employed, and a more favorable result ob- 
tained. 
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LEINER’S DISEASE FOLLOWED BY THE CELIAC SYNDROME 

A Cask Rkpout 

II. E. TnrxANDi'.u, IM.D. 

Sax Fn\xcisco, Caup. 

S INCE attention anain Iras been airccled to tlic condition known as eiytliro- 
dcrinia de.squaniativa (Lcincr’s disease) in infants, by Glaser and ^laideson,’ 
it seems an opportune time to report the interestinft oeciUTcnce of tlie celiac 
syndrome followinii recovery from Leincr’s disease in my previously reported 
casc." 

In a review of the literature on Lcincr’s disease, no other case with this 
combination ol patboiopy was ionnd. and in Ande^-sen’s^ avUeie with its 
comprehensive review of cystic fibrosis of the pancreas and celiac disease there 
is no reference to any cases associated with Lcincr’s disease. Even a single 
instance, however, may add some pertinent piece in the mosaic of information 
that is bing pieced together to complete the picture of Lcincr's disease. 


GASr. RUPOUT 


{Ccniiinucfl from prciiou^ arttclc^) 


A. B. at the time of the 19:^7 report S months of a^o ami weighed 18 pounds. Her 
hemoglobin, which had boon as low* as 4 G per cent, was 70 per cent. Her skin and hair w*ere 
normal, and she wa*^ on the regular diet for her age with the addition of synthetic vitamin C 
and iron, the former because of a tendency to orange aller^‘ and the latter because of anemia. 

Shortly after the original report, the child was taken out of town for a family holiday. 
Heat and dust storms were encountered and the child developed anorexia which was follow^ed 
by a persistent diarrhea, refractory to ordinary palViati\e meu'^ure^. Upon return from this 
trip, the patient weighed 14 pounds, 12 ounces, which repiesented a loss of pounds in. one 
month. She presented a picture of extreme emaciation and dehydration, but was afebrile and 
liad no localized pathology. After a short period of obser^ation, a tentative diagnosis of celiac 
di^ca^e was made; thi*! was confirmed by subsequent stool studies, the clinical picture, and 
the course of the illnes*^ She was given one transfusion of IGO c.c. whole blood and placed on 
a celiac regime. 


From June 25, 1937, to Dec. 17, 1937, a period of six months, her weight remained 
practically stationary’ \ary’iiig a few ounces up or dowm at each weighing. She w’as irritable, 
wakeful, and extremely unhappy. The stools were characteristically light-colored, foamy, and 
voluminous. She wa*^ emaciated with a large distended, doughy’ abdomen, flat, sagging but- 
tocks, and slender, fragile looking leg*^. Her hair was very’ fine in texture, scant, and slow 
growing. 

Her diet, uliich at first consisted of peptonized skim milk, bananas, and concentrated 
vitamins C, A and D, and the B complex, was gradually increased as her stools and general 
condition warranted it. The additions were made in the following order: cottage cheese 
made from skim milk, scraped beef, Jello, and gelatin, ftgg white 5 these W’ere followed by 
the cautious addition of selected purged fruits, and vegetables and, lastly, by carbohydrates 
and fats. Honey was tolerated better than other sugars and starches. The vitamin B prepara- 
rations of 1937 were not palatable as the present ones, but the mother W’as so convinced 
that the child was better when taking them that in spite of difficulties qf^ 
were given regularly 
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When examined on Jan. 10, 1938, tlie patient showed her first satisfactory gain and 
general improvement. This change had been preceded by a change for the better in disposition 
and general comfort, as well as in the character of the stools. Prom this time on she showed 
a consistent improvement which is unusual in this condition and can undoubtedly be attributed 
to the splendid and intelligent cooperation of the parents. The mother prepared every meal 
and with very few exceptions was present for the feeding. The child was guarded against in- 
fection vdth an almost superhuman diligence. 

In 1938, at the age of 21 months, tlie patient weighed 24 pounds, 5 ounces, a gain of 
8 pounds, 12 ounces in six months. Her appearance had improved markedly although her 
abdomen remained distended. She required careful watching of her diet as even a slight 
variation would precipitate a return of the irritable disposition, discomfort, and abnormal 
stools. It was probably because the mother never ignored these warning signs that the child 
at no time had a true relapse following the initial disease, a rather remarkable fact. 

In June, 1939, tv’o years after onset, A. B. weighed 34 pounds and was 37 inches tall. 
In 1940, at the age of 3 years, C months, she was still taking four bananas daily, skim milk, 
scraped beef, egg in limited quantities, carefully selected and prepared fruits and vegetables, 
a very restricted amount of butter, and the vitamins C, A and D, and the B complex. 

In June, 1941, her v eight was 44% pounds; her height, 44% inches; and her w'idth, 
18 cm., which compared favorably with the normal. Her teeth had erupted normally and were 
normal in appearance. She liad had the routine immunization procedures, she had had an 
occasional cold, all of which she took in stride. Her diet was still limited in carbohydrates and 
fats and she showed discomfort when Vitamin B was omitted from her daily diet. 

When 5 years of age the family left the city and I have not seen the patient since. 
A report from the parents in 1944, when the girl was 8 years of age, stated that she was tall 
and slender but in excellent health, she was doing well at school, and she was on a normal diet 
with only slight precaution taken in the use of fats and carbohydrates. 

COMMENTS 

This case is reported because of the occurrence in the same patient in 
rapid sequence of two poorly understood syndromes. Although I fully appre- 
ciate that this may he mere coincidence, nevertheless, there are a few pertinent 
facts that deserve cognizance. Among tlie many therapeutic measures suggested 
hy various authors for Leiner’s disease is that of a diet low in carbohydrates 
and fats; Glaser reports pathologic findings in the liver and pancreas in his 
cases; and the present knowledge of the relationship between deficiencies, causal 
or resultant pathology, intestinal and skin conditions is meager. 
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American Academy of Pediatrics 


Proceediugs 


Meeting of of Study Group and Committee on Stitdy 

of OWld'Healtli Serrlces 

A meeting of the members of the Study Group and the Committee on Study of Child- 
Health Services of the American Academy of Pediatrics was held at the Palmer H^se^ 
Chicago, on Oct. 20, 1045. There were present Prs, ^Vnrren E. Sisson, Joseph S. wall, 
Borden Veeder, Joseph I. Linde, Allan M. Butler, Edgar E. Martmor, Cliitord G. Giralee, 
Henry Helmholz, Lee Porrest Hill, Harvey F. Garrison, Katherine Bain, James L. "Wilson, 
Charles L. Williams, Jr,, Joseph Lachman, and Mr, Eollo Britten of the V. S. Public Health 
Service, and Mrs. Elizabeth E. Boles of the Hospital Commission. 

The following subjects were discussed at the two sessions which lasted from P a.K. 
to 4:30 

Bducatioual Study 

Finances of the study, including visitations to various Foundations 

Selection of an executive secretary or director of the study, representing the American 
Academy of Pediatries 

Presentation of proposed schedules by Brs, Bain and Williams of the Technical Staff 

Coopemtton of the Hospital Commission with the Academy study 

Eeport of the plans for the pilot study in Korth Carolina, under the direction of Dr. 
lachman, who has been working in the public health service in Kentucky 

Eeport of the visit by Brs, Bain and Sisson to Eoaring Gap to meet the members of the 
hTorth Carolina Pediatric Society 

General discussion of the study in reference to pending federal legislation 

Selection of a qualified person to cover the so-called public relations activities of the 
study 

Presentation of the committee's activities to the Academy at the meeting in Detroit 

Dr. Wilson presented a detailed preliminary schedule for the educstwnaJ study. He 
defined the purpose and scope of the slndy ns fo})oirs: ‘*To get detailed and, as far as pos- 
sible, comparahle infonnation as to what is taught regarding normal physical and mental 
development and the illnesses of children in each of the medical schools in the country, this 
to relate specifically to: (1) undergraduate instruction; (2) graduate instruction. (This may 
be covered adequately by the hospital mtem and resident survey.) Scope: We will define 
the teaching of pediatrics to include all the information that a pediatrician acting as the 
family doctor would need to know about infants and children. The survey would, therefore, 
collect information about the teaching of surgical, otolaryngological, ophthaixuological, 
orthopedic, etc., conditions in children, sdthough not the most technical part of the treat- 
ment.** Two possibilities for carrying out the study were outlined by Dr. Wilson as fol- 
lows; ^‘1. A full-time man to take two years to visit personally every medical school- 2. 
The division of the 70 odd medical schools into, Jet us say, 7 groups and a crew of 7 men 
appointed, each to visit one group within a year. The first arrangement is simpler and 
would give US a more unified basis for comparable opinions and would centralize the clinical 
work, but has the disadvantage of almost necessarily requiring the time of either a retired 
teacher of pediatrics or a young man not of national reputation The second arrangement 
seems more practical but certainly might result in ten di^erent base lines on wMch to com- 
pare schools- This imght be partially offset by careful final Bummary.** Dr. Helmholz 
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made the following comment concerning the proposed educational study: think the 

thing that we want to emphasize is the education of the men in the medical schools. We as a 
group of pediatricians would want to think of the education of the pediatrician. In our 
whole program what we are trying to do is to try to raise the level of what the general 
practitioner knows about pediatrics. I think we have to emphasize that part of pediatric 
education not the education of pediatricians, which after all we have pretty well taken 
care of. There are good schools, better schools, and very poor schools with regard to the 
actual training of pediatricians. Here we are further raising the level of all men who are 
practicing medicine. Then I think the relationship of the budget to the course given is 
pretty much stating in another way what you have said that one institution can give 
two hundred hours and another cannot give seventj'-live because they have not the where- 
withal to do it. Along that line we might be able to say what is needed, certain essentials 
that we cannot get along without. We ought to be able to set a minimum which is neces- 
sary to ^ve adequate pediatric training to the man who is going out in general practice. 
That is something that we could do, not to try to level off at any level, but set a certain 
minimum that we cannot get along without. If a man has an outpatient department, ten 
or fifteen beds and no newly born service, you know very well how hard he is trying with 
a budget of $2,000 and he cannot adequately teach those students.'^ 

In regard to the financial aid for the over-all study, preliminary reports were made 
by Hr. Wall, Hr. Helmholz, and Hr. Sisson, The National Foundation for Infantile Paraly- 
sis has been visited and we are now awaiting a further opportunity to present the plans for 
the Academy study. The Foundation seemed interested and we are hopeful that they will 
make a grant. The Rockefeller Foundation has also been approached and our request is 
still under ad\nsement. We ha%’'e asked the Rockefeller Foundation if they would be 
interested to give us the advantage of their experience and also their financial help in 
promoting the educational study under Hr. Wilson’s guidance. In this connection, Hr. 
Wilson pointed out that the most valuable information that will come out of the educa- 
tional study cannot be put down on paper. ^'It is the attitude of the teachers that is 
most important.” The Kellogg Foundation has also been approached for funds. The 
chairman called attention to the fact that we have spent $835.96 to date and that the 
assets of the fund are approximately $15,000.00 which includes the generous cheek of 
$8,000.00 from the Mead Johnson and Company. 

It was moved by Hr. Veeder that Hrs. Sisson, Wall, and Helmholz be empowered to 
act as an executive committee in the interim between committee meetings. This motion 
was seconded and carried. 

The chairman then discussed the various individuals who had been proposed and 
interviewed as possible condidates for the position of director of the study. It was the 
unanimous consensus of the group that Colonel John P. Hubbard be invited to take the 
position and Hr. Helmholz was instructed to send him a telegram to this effect. The meet- 
ing was then turned over to the discussion of the various schedules. In order to give an 
idea of the extent of this phase of the study, the following outline of schedules is listed: 

I. Hospitals, sanatoriums, and related institutions 

Pediatric hospitals, general hospitals and other hospitals with maternity 
facilities 

Special hospitals admitting children: nervous and mental hospitals, and insti- 
tutions for the feeble-minded; tuberculosis hospitals, sanatoriums and pre- 
ventoriums; convalescent hospitals, contagious hospitals, orthopedic hospitals 
n. Health Services available on a county or city basis : 

Child health conferences; school health services; mental hygiene services; public 
health nursing services 
m . Personnel engaged in private practice. 

Physicians other than pediatricians; pediatricians; dentists 
IV. Training facilities in pediatrics 

Pediatric departments in medical schools; postgraduate training for doctors: 
postgraduate training for nurses 



Mrs Elizabeth E. Boles of the Hospital Commission uas present at the meeting and 
gave valuable suggestions in regard to how ue could tahe adtantage of the schedules non 
being used by them. 

It should be stated that Mr. Britten of the U. S. Public Health Service made constant 
suggestions from his vast CNperience in statistical investigations which added greatly to the 
diseussloui 

The chairman ga\e a brief report of liis visit uith Dr, Bain to Boaring Gap, N. C., to 
meet the pediatricians at their annual medical meeting on September 8. TIic North Carolina 
pediatricians ^^e^e most hospitable and ue left uith the feeling that Dr. London, the Presi- 
dent of the Society, uould be unquc'^tionably successful in engaging the complete cooperation 
of the pediatricians of the state. 

Dr. Lachman then presented in detail the plans for carrying out the pilot study in 
North Carolina. The time schedule ^^hich Dr. Lachman has de\ eloped for this study should 
bring the work to a successful conclusion by the middle of December. Dr. Lachman pointed 
out that he folt he could, by personal visitations to the pediatricians, make it clear that our 
study is not a part of the Pepper bill, which seemed to be a prevalent opinion in certain parts 
of the countiy’. He emphasized that the purpose of the study is to discover the extent of 
medical facilities in order that physicians may adapt them to their local needs. At this point, 
Dr. Butler made a similar remark: ''I do not see why we cannot emphasize that this is a 
study by doctors for doctors that will bring to doctors the information they need to carry on 
their work.’' 

The committee next discussed the possibility of obtaining the services of a person quali- 
fied to present the plans and actirities of the committee to the medical profession and to the 
public at large. Dr, Veeder emphasized the willingness of the editors of the JourkaIj op 
Pediatrics to include reports and editorial comments concerning the committee's proceedings. 
It was the conclusion of the group that we should be very careful in the selection of the 
person for the position of public relations and it was resolved that the matter should be given 
more consideration before final action was taken. In connection with the question of pub* 
licity, it seemed very desirable to the committee to have an opportunity to present the agenda 
of the Committee on Study of Child-Health Services at the Detroit meeting of the Academy. 

The committee decided to reconvene at the time of the Academy' meeting in Detroit. 


Academy News 


The deaths of the following Fellows have been reported to the Journal: 

Dr. Eobert G. McAliley of Atlanta, Ga., at the Walter Eeed Hospital, Sept. 15, 1945. 
Dr. Archibald D. Smith, Garden. City, New York, Nov. 23, 1943 (Emeritus Fellow). 
Dr. Manning C. Field, Brookhm, N. Y. 



The Social Aspects of Medicine 


Suggestions for the discussion on social planning at the approaching Academy meet- 
ing in January: 

1. Let us not waste time saying that physicians are superior ethically to other occupa- 
tional groups. Physicians by and large probably do not differ much from the general run 
of human beings. It is much safer for us to assume that anj'way. 

2. Let us not waste time, either, in saying how enlightened pediatricians are. The 
pediatricians have been most forward in the practice of preventive medicine, but that 
development was a corollary to our work and need not go to our heads. 

3. Also let us not waste time in pointing to achievements in medicine of the last 
twenty years as if they implied that the public need have no voice in determining medical 
care. The achievements in medicine merely parallel those in chemistiy, physics, and mathe- 
matics; they are just part of a general advance in science. The essential point is that the 
advances in medicine have far outstripped their social applications and have created new 
needs and possibilities. 

4. In our discussions let us keep ever in mind that both sides are actuated by a com- 
mon desire to make medical care adequate. One side is approaching the problem from the 
point of view of the recipient and tends to see things in a Utopian luster and perhaps does 
not think enough in terms of practicalities. The other, approaching the problem from the 
point of view of the purveyor of medical care, tends to think too much in terms of admin- 
istrative technique and perchance does not see in large enough perspective the objects to 
be gained. There should be no ground for emotion. The differences are just differences of 
judgment. 

5. In all our discussions let us think primarily what is best for the children and, no 
matter what comes up, never lose sight of that goal. Physicians are the providers and 
ministers of medical care. Proposals for improved care are not designed for their comfort 
or emolument but for the comfort and welfare of the people. The great mistake which 
some medical groups are making is to think primarily of themselves, as if the medical 
profession formed a great trade union and the important thing was not to give up any 
advantage or to make any change until forced by pressure. Let us not allow our own 
images to obscure our view. 

6. Whatever we do at the approaching meeting, let us offer something constructive 
and not commit the error of tearing to pieces plans for improved medical care without pro- 
posing any alternative beyond the preservation of the status quo. If any one single fact 
is clear, it is that the status quo is not enough to satisfy the public demand. Further, not 
only must we develop constructive proposals, but they must be sounder and better than 
others so that they will be accepted on their inherent merits. Proposing something wiser 
and better than the present bills offer is the only way by which these bills or their children 
or cousins can be defeated. The President in his recent message to Congress mentioned 
among the ^'certain rights which ought to be assured to every American citizen'^ ^Hhe 
right to adequate medical care and the opportunities to achieve and enjoy good health.'^ 
Any recommendation endorsed by the Academy of Pediatrics must be big enough to have 
that end in view. 

7. In our thinking and recommendations let us not hesitate to strike out for ourselves. 
There is a great opportunity at the present time for medical leadership and leadership can 
only be accomplished by independent thought and action. The present opening for wise 
action is the greatest that pediatricians have ever had. 
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COMMUNICATIONS 


~ ~ ~ December "i, 1945. 

In the early fall Dr. Harold Boot of Vrntorbvsry, Connecticut, wrote roe a 
my cSimn! Befng a good friend of Dr. Boot I took the liberty of critmrmg : . Root 
Jrote a yigorous defense of his position. I lilted his letter of defense so nmeh bettor than 
the original that I am publishing it. The original letter was a formal statement; the alter 
tiaa all the advantages of infoVmality, spontaneity, and directness and g\%os ic 
vievr of the thinMng of the author. 

E. A. Fakk. 


103 Korth Main St., 
Waterbury 14, Conn. 

Dr. Edwards A. Park, 

The Johns Hopkins Hospital, 

Baltimore 5, ifaxyland ^ 

Dear Dr. Park; 


I was very much interested and a little disappointed in your letter of November seventh. 
My experience has been that the majority of fulbtime physicians in teaching medical 
centers are in sympathy with government control of medicine; and I did not expect that 
onr ideas on this subject would be identical. 

We ate all in agreement on one thing, good medical care at reasonable cost for all 
individuals, the question of method is where we differ. 

The rank and file of doctors who do the hard work^ night calls, treatment in the 
homes under anything but ideal conditions, the grueling twenty-four hour a day seven days 
a week on call sort of a job, are unfortunately not all idealists and do not always do 
exactly the right thing at the right time. They do, however, do a fairly efficient job in 
the majority of instances. It is the ones who do not do such a good job and cannot make 
a decent living, who lower the standards of care in any plan, and who gravitate into the 
Armed Services and particularly the Veterans Administration. I know several in Water- 
bury and Connecticut who did so after 'the last war and others who are headed that way 
now. This ia not so apt to be true in the State and Fublic Health Services. Host of the 
applications are from this type person, but they are well screened before getting the job. 
X have served on the Connecticut examining board, and know. 

Do you know who goes to the refresher courses, clinical congresses, and educational 
medical gatheringsl Hsually the same old crowd, those physicians who need the instruction 
least, but are determined to keep up as best they can with the newer developments. I am 
afraid that under government direction with fixed salaries, and fixed routine with the 
competitive factor removed, the desire to do the best work and to keep up with the latest 
advances might be farther rctarded- 

This is demonstrated by any number of instances which I can quote you from per- 
sonal knowledge of working conditions in the Army. The reluctance of the medical officers 
to do anything ont of the ordinary routine or after hours for even the alleviation of the 
sick- Of course I am speaking of the rank and file, not the higher type medical officer. 
The rank and file axe the ones who will bear the burden of any government program, how- 
ever, This type person is also the one who doesn't care to take the trouble to keep abreast 
of the times. 


Another type o£ government inefficiency; Trro hospitals in England t-trenty-five miles 
apart. One of a certain type calling for a comparatively small staff, the other a different 
type caUmg for a larger staff. The amallei hospital consistently gets at least trrice as 
many vrar casnalries as the larger. The staff here rvorks almost continnonsly trying to 
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keep up with the rush, whereas the staff in the larger hospital sits around a great deal of 
the time. Can anything be done to correct this? No, according to the Army officials. 
Rules are rules and the staffs must do the best they can under the circumstances. This is 
the type of inefficiency I am afraid of under government control. 

Many of us attend well child conferences run by the city or State. In a discussion 
with some of the best pediatricians in the State a short time ago, we were all regretting 
that we could not do as good work at these conferences as in our offices due to the fact that 
we have to see so many patients in such a short time. This condition, I think you will 
find, applies in most, if not all, such clinics. You may say this is better than nothing. True, 
but not better if made nationwide under government control than facilities such as well 
child conferences, maternal clinics, dispensaries, T. B. clinics, etc., etc., that are now avail- 
able to everyone in the States with good health programs. Those States without good 
programs should of course have facilities provided, as they udll be under the Hill-Burton 
bill which is receiving the backing of organized medicine. My point is that where need 
has been demonstrated, the States should expand the existing services to meet those needs 
with government assistance where necessary. 

For instance the Pepper bill calls for care of all mothers, regardless of race, creed, 
or financial status, all children under twenty-one, all crippled children, etc., etc., and yet 
appropriates only $100,000,000.00 for this program. Why not see what needs are demon- 
strated in the survey of the postwar planning committee of the Academy of Pediatrics and 
then propose legislation to meet those needs? 

I will attempt to answer your criticisms point by point. 

1. My reason for listing some of the accomplishments of medicine up to the present 
time was to show that a great deal has been and is being accomplished without government 
control of medicine. There was no implication of perfection. Just a record to be proud of. 
Perhaps it should be omitted. 

2. There is a panel system in England, Australia, New Zealand, Canada, and most of 
the other government managed plans. The plan in England is admittedly unsatisfactory 
by all parties, government, doctors, and people. The British Medical Society has several 
times endorsed the plan in the past twenty years, but always suggests improvements, and 
points out the weaknesses in the plan. There has been little improvement since 1911. 
Thus far, hospitalization has not Keen included, nor specialist services, nor care of de- 
pendents. The doctors are allowed an unlimited number of patients on their panels which 
leads to rush medicine, and poor care. 

In New Zealand the plan is more inclusive. It started on a fee per panel patient per 
year basis. The fee was small and the patients demanding in their care. The doctors were 
very dissatisfied. A change was made to fee per visit, then to a plan where the patient 
paid part of the fee. The paper work and dissatisfaction of both doctor and patient has 
mounted steadily particularly recently, and the government has not enough appropriation 
to meet the cost. The plan is, therefore, near collapse. The care of natives is not included 
in the plan. There is no provision for the indigent in either of these plans. 

In Sweden there is a ver^' satisfactory government plan, government owned hospitals, 
etc. Nearly all costs paid hy the government, not an insurance system. 

In Norway and Denmark with a homogeneous type population a satisfactory com- 
pulsoiy insurance s^^stem had been worked out. Almost complete medical, dental, and 
hospital care. It is interesting to note that the individual pays 0.6 of the fee for medical 
care, government 0.1, employer 0.3. 

3. My letter was written to express some reasons why I feel that the lay person would 
not get as good medical care at reasonable cost under the Murray-Wagner-Dingell bill as 
by the combination of voluntary prepaid medical plans, plus hospital insurance plans plus 
expansion of State Health Department Services as need is demonstrated with government 
assistance where needed, plus plans for care of the indigent by the community or State 
again with government assistance where needed. 
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There urc alreuciv 18,S00,000 wctnbers of tlio prepaymont hospital plans and it ie only 
beginning in some states. Connecticut has well over ono-fourth of its population onrollod 
in this plan and it is growing rapidly each montlu Prepaid medical plans are just starting 
in most states and will undoubtedly help solve the problem of good reasonable medical care. 

I realize that doctors are servants of the public; perhaps even better than you, and 
that the majority of the people will got what they want or think they want. Having 
corresponded at some length with the editor of the CXO. periodical in this area, I also 
know something of its goal as to medical care and sympathize with it. 

Medical care in some States, notably in Connecticut, is rather efficient and becoming 
more so all the time as the vState and otiicr health programs develop according to need. 
There arc large areas where there arc no doctors. Arc you or am I going to those areas if 
government takes control? Who, even though subsidized, is going to these thinly popu* 
lated areas where practice is so spotty? 

There is a very efficient mechanism in many communities wlicrob3' the indigent get 
good medical care of which I could tell you the details. Of course in others there is none. 
What about Maryland's new plan as published in the October JourkaIi or Pediatrics? Wliat 
about many other plans in the developmental stage? Would it be an^' better under govern- 
mental control n-ith the usual red tape involved? Good dental care for all children would be 
ideal and I am all for it. Many States arc developing or have developed excellent dental pro- 
grams. Here again by all means government aid to the States wlio need assistance to attain 
this goal. The same applies to medical centers where needed- T sincerely hope the medical 
schools can and will take over the task of keeping up the education of the doctors in a 
community, but how are you going to get the doctorSf rank and tile, to go and be educated? 

My letter may be destructive as far as the Murray-Wagner-Dingcll bill is concerned, 
but did you notice the program which I suggested on the last page of my letter and have 
repeated in this letter? I grant that doctors have been slow to awake and even slower to 
propose cures for the medical ills of the world, I know that hundreds of them now are 
devoting a great deal of time to the study of this question and are trying to work out a 
solution which will react more to the benefit of the public than government control. Some 
of us still think this can be done. I believe that the government should set standards for 
care and see that they are carried out by the States with financial assistance by” the govern- 
ment where needed. , 

We may both be wrong, but at least we axe thinking toward the same ends. 

Sincerely yours. 


November 15, 1945 


J. Harold Root, M.I>. 


N'ovember 27, 1945 

Honorable Claude Pepper, Chairman 
Subcommittee on Wartime Health and Education 
Committee on Education and Labor 
United States Senate 
Washington, H. C. 


Sir: 

I have your letter of October 24, 1945, inviting me to comment on your-bill S-131 
concemmg mater^l and child n-elfare in this country. I am taking your invitation literalh 
I ^nte as a professronal teacher of pediatrics. and as one who receives a very minor par 
of hia income from private practice. ^ 

The purpose of the bill and the ends desired to be reached, seem to me so admirabl 


110 


THE JOURNAL. OF PEDIATRICS 


I do not believe that the present members of the medical profession would be able to 
do as good a job as they are now doing if bill S-1318 were put into effect with no more 
controls on the rate of its actual implementation than are now provided. The bill as 
written, like other bills I have seen and particularly the all-inclusive Murray-Wagner- 
Dingell bill, is based on an idea which seems almost naive to an actual practitioner of 
medicine as myself, that is, that most of the troubles of mind and body that we see so 
pathetically prevalent in our children are due to such lack of financial resources by parents 
that they are unable to pay for proper medical and hospital care. Regardless of how much 
money is appropriated by Congress or State legislators or by philanthropic organizations, 
it can be said without qualification that the sort of medical care given to our people in the 
next twenty years is being determined now by what is being done in our medical schools 
and in graduate teaching hospitals. 

A general tax supported medical payment scheme would certainly enable some chil- 
dren to get medical care that otherwise they would not receive. It seems to me, however, 
that there is far too great emphasis on this aspect of the problem and that a vastly greater 
part of the difficulties that result in the ph 3 " 6 ical and mental defects of children are due to 
more profound and important factors which are open to direct solution and that steps 
toward their solution should be taken before a medical prepayment project on a national 
basis is undertaken. 

One of these fundam’ental difficulties is the obvious one that the science of medicine 
has not progressed to the point where much effectively can be done about a great many of 
the ills and complaints to which man is subject, such as many of the most striking ones 
obvious to the man in the street, as arthritis and paralysis. This, of course, is in itself no 
argument against your proposals as one should make full use of what medical knowledge 
exists at present, but it is important for proper orientation in comparing what could be 
accomplished by a great extension of the present habits of medical practice, as would be 
accomplished by effects of bill S-1318, versus research to directly attack the basic defects 
in medical knowledge. Another problem that must be clearly analyzed is that states of 
nutrition and physical environment dependent upon intelligence and economic status have 
great bearing on health, so much so that the figures that you quote in your speech intro- 
ducing the Pepper bill when you compare the infant mortality of Connecticut and Hew 
Mexico reflect the influence of a great many more factors than the amount of medical 
services available in the two states. 

Any critical and sophisticated observer of the actual practice of medicine would agree 
with me that by far the greatest obstruction in the path to universal good health of chil- 
dren, in addition to the fundamental lack of medical knowledge which can be met only by 
medical research, is a great shortage of doctors, a great defect in the distribution of 
doctors, and, most important, a great defect in the quality and training of the doctors 
that we do have. These difficulties are immeasurably more important than lack of funds 
to pay for medical care. In my opinion a large proportion of the practicing physicians in 
this country are unable to wisely or skillfully diagnose and care for ailing infants, so that 
in many instances their attention can and does result in more harm than good. The crying 
need in this country is for more doctors and for better doctors, skilled in the care of infants 
and children. Undoubtedly the same thing can be said in other fields of medicine. In this 
bill there is a brief, almost casual mention of research and education. Ho clear-cut program 
is proposed, or precise allocation of funds made for these purposes. Ho assurance seems 
given that even the vague suggestions made regarding aid to education and research would 
be adequately carried out by state organizations who may be more interested in giving 
direct aid to individual voters. The total of the budgets of all the medical schools in 
this country is now less than forty million dollars, an amount trivial compared to that 
proposed to be appropriated for the purposes of bill S-1318. During one twelve month 
period the cost of the EMIC program alone, a program offered by the government without 
proof of need, as a gracious and justified gratuity to the members of our Armed Forces, 
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was about ono and ono-half times ns groat as the total budgets of all the medmal schools 
in the country. Graduate education, by .vhich I mean training of physicians as interns and 
residents after receiving their JLD. degree, is pathetically inadequate. On y n small pro- 
portion of the hospitals in this country are suitable for such training. The demand for 
good training opportunities ivas immensely greater than the supply oven boforo tho groat 
aggravation of this difficulty by tho return of medical veterans from the war. It seems 
to me therefore, almost absurd to indulge in this great preoccupation with techniques of 
distribution of medical care rather than to concentrate on the improvement of the quality and 
quantity of physicians. The future of medical research as well as medical education is entirely 
bound up in the facilities and ideals of our medical schools, yet most schools aro operated ■ 
on financial shoestrings with inadequate staffs and with research supported by temporary 
gratuities from drug companies or by foundations who want to initiate studies from which 
acknowledging papers can bo made in ono or two years. 

The success or failure of tho program outlined in tho bill in meeting tho desirable 
ends will obviously depend to t great extent on details of administration. All these are 
left for decision, apparently at the state level. It seems to mo that unless many of these 
details can be boldly and courageously faced by Congress before being passed on to the 
state, it is obvious that enormous difficulties w'ill rapidly arise about such a widely sweep- 
ing project, difficulties which will soon end in confusion and acrimonious arguments and 
strife between public health administrators and tho medical profession. Tliis might easily 
be tolerated if we were sure that the final results achieved would bo good. It would seem 
that an almost inevitable leveling of fees to physicians would take place, in itself unim- 
portant unless it resulted, as I strongly believe it would, in a failure of stimulation of the 
better trained practitioners and encouragement for the rapid production of the more 
poorly trained practitioner. In the last fifteen years there has been a rapid increase in 
the number of men practicing the specialty of pediatrics. These physicians spend a mini- 
mum of two years in a pediatric training center and then devote themselves wholly to 
practice limited to infants and children. In the last decade and a half they have decidedly 
raised the type of medical care that the children in this country receive.’ Although at 
present they do not care for more than 10 per cent of our child population, the number of 
such men training themselves for certification by their Board was increasing year by year 
at a rapidly accelerating rate up to the time of the curtailment of all such training by 
the war. You should understand that these men practiced their ** specialty’’ not in a 
consultative capacity for wealthy and especially puzzling patients, but much more as gen- 
eral practitioners particularly trained to give continuous and complete care to their young 
patients. The use of these men, therefore, in a position only as consultants with a fee 
devised for that purpose is in no way in line with the natural and gratifying development 
of pediatrics. Such schemes as a national insurance plan, adopted at this time with such 
a small proportion of men with special training available would greatly handicap the develop- 
ment of more pediatricians unless a special fee for them could be devised, and such an arrange- 
ment would be indeed extremely difficult to administer as it has proved in other less 
extensive programs. Almost the same obstruction would arise to the development of more 
trained obstetricians, not to be used only in matters of emergency or consultation, but for 
the routine care of the average woman. Unless far more particularized organization of 
the administration of the bill were planned than appears at present, and unless some of the 
most contTovers’ial problems of medical economics are first solved in a manner that I am 
not wise enough myself to plan, I firmly believe that the fine purposes of the bill will 
be defeated by a nationwide increase in the quantity with great decrease in the quality 
of medical care given. ^ I do not believe the public, and much less the medical profession, 
18 yet able, or will be m the next few years, to use wisely the enormous funds that would 
bo so soon available without such waste as to soon disgust our voters. Although certain 
states with popu ation in the lowest economic group might attract more needed physicians. 

It to mo there is little provision in the bill for means to attract the bytrained 

instead of the worst trained practitioners. vramea 
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A detail of the bill relativel}' unimportant might still be mentioned. 8-1318 makes a 
distinction betTveen sick children and crippled children. This distinction is common in 
state as well as national medical service programs and seems to be carried along in the legis- 
lative mind with little reason. The classification seems to me highly artificial since no one 
knows exactly what a crippled^' child is. Attempts to make such distinction causes over- 
emphasis on the sort of crippling that can be seen by casual lay observation and brings 
about great and unnecessary confusion in administration. I thinb any program for im- 
proving the general medical welfare of children should avoid distinctions between the 
anatomical localization of their infirmities. Programs which separate a child psyche 
from his body, his heart from his lungs, and a paralyzed leg from nutritional defects, are, 
in my opinion, fundamental!}" illogical and lead to dangerous habits of medical thinking 
although they do appeal to groups of workers with special and limited interests. 

The broad criticisms of the bill that I have been so bold to make should not imply 
that I think the Federal government should not engage activities to improve medical 
care. Even with the present limits of the science of medicine, there is a wide gap between 
what is known and what is generally applied. Instead, however, of a project attempting 
blindly with one sweep to wdpe out medical indigence in the way so naively attractive to 
the medical laity, I believe legislation carefully worked out to attack first a variet}" of 
underlying problems should be devised. Legislation should be planned to stimulate im- 
provement in medical knowledge, in medical education, and in distribution of physicians 
and health workers as a primary object, and not leave these all-important matters as 
secondary projects to be casually acted upon by state legislators more interested in the 
distribution of high sums for direct medical aid to individual voters. It seems to me, 
therefore, that the approach toward solving the fine ends described as the purpose of this 
bill must be made first by specific attacks on the problem of education and training. 

Congress should provide facilities for direct financial aid to first class medical schools 
now existing and for others to be formed and make such aid provisionary to the mainte- 
nance of standards set by the entire group of medical schools themselves. 

Congress should give direct aid to medical research and not only by setting up new 
agencies for specific projects but by broad grants to existing institutions. Medical educa- 
tion and research cannot be separated. The total amount spent for medical education and 
research should be multiplied many times. 

There is great need for a large Federal fund to improve the distribution of medical 
care by contributing to individual and different programs the country over. Grants should 
be made for furthering the development of different schemes for improving medical prac- 
tice where local organizations or communities desire it and can offer an intelligent plan. 
Federal aid for support of local prepayment or health insurance plans should be widely 
given, obviously along wdth some control of the scheme. 

Not only should more hospitals be constructed, but far more important, support of 
teaching within those hospitals should be specifically made. Honey for the support of 
resident physicians in many hospitals would often do far more good in improving medical 
care than direct financial aid to the patients. 

Subsidies to physicians by country communities has often been successful in extending 
medical care to places where it is deficient, and such schemes should be given government 
support to attract physicians to communities where they seem to be most needed. 

There are wonderful possibilities for improving the care of patients in the decentrali- 
zation and extension of graduate medical education to small outlying hospitals to which 
the fostering and stimulating influences of a medical school could be extended, Hany more 
good young physicians would spend five years in hospital training if they could be finan- 
cially supported and if more teaching hospitals existed. 

A great deal of experimentation in methods for reduction of the cost of medicaj care 
needs to bo carried out. Subsidies for aid in the establishment of group clinics could quite 
properly be made as long as some control was made over the financial arrangements so that 
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the crants could not bo exploited for the benefit of the physicians. Group clinics can be 
oreanized to give the finest medical care at greatly reduced costs. Where available, medi- 
cal schools co?ld logically be the focal point for organized group practice programs. 

The functions of the present Children’s Bureau ivhicli has accomplished so much should 
be greatly broadened and coordinated u-ith other government departments concemod with 
public health. The identity of the Children’s Bureau should not be lost but its place la 
obviously not in 'the Department of Labor. Its proper and logical function in carrying on 
problems of research, particularly those of necessarily national scope, have been almost 
completclv ignored by Congress. It already has accomplished much in general education 
and could" and should do far more. It is the obvious Federal agency to carry on the projects 
I have suggested as they relate to maternal and child care. The use of the Children’s 
Bureau as an agency to direct the distribution of local medical care to individual patients 
?ecins "verv Ukelv to diminisU its effectiveness in niorc importaiit fields. 

Sincerely yours, 

.Tames L. WjIiEOM, M.B. 


Brookline, Mass. 

December 6, 1945 

Dear Dr. Park: 

As requested, I am sending you my conception of what the Pepper bill (S. 1318) 
would mean to the pediatrician now actively engaged in private practice should the bill 
be enacted into law. 

To maintain the proper perspective we pediatricians must recognize; (1) that the 
objective of the Pepper bill is to provide medical care for over 40,000,000 children” and, 
(2) that there are at this time 2^354: certified pediatricians in this country — a ratio of one 
certified pediatrician to 17,000 children.” 

The actual medical care for the vast majority of children undCr the Pepper bill will 
be given by the famil 3 ' physician. This is the situation as it exists now and as it will con* 
tinue for many years to come until a sufficient number of pediatricians are trained to 
assume the task. 


The pediatrician has an important role in the successful operation of the Pepper bill, 
but this role is not to enter into competition with the family phj^sician by offering to give 
medical care on the per capita hasis. 

The trained pediatrician can best serve the public and himself under the Pepper bill by 
rendering service at the consultant or specialist level. Since there will be too few certified 
pediatricians to fill the needs of the program even at this level, it is probable that, as in 
the EMIC program, a consultant will be defined as one who is a consultant in his specialty 
on the active staff of an approved hospital. 

It is probable that many men in private pediatrics will continue to give service in 
^^ell*baby clinics, welbchild clinics, and out-patient departments as well as through visiting 
on hospital wards. These services under the Pepper bill will be paid for on a per session 
hosts. Wo have no way of knowing what this remuneration will amount to, but we do know 
that the bill insists on a high quality of medical care through adequate remuneration. The 
individual staters health agency xvill determine these fees after consultation with the staters 
professional advisory committee. 


If the pediatrician wishes to participate in the program as a consultant, he will 
receive a consultant’s fee only the attending physician requests the consultation and 

MU hni “ be under the Pepper 

Mil. but m the EMIC program ,n Massaehusett. a consultant received for an office 
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$5.00; for a hospital visit when the consultant was on the staff, $5.00; for a home visit 
or visit to anj other hospital, $10.00; for care of a referred infant during the first two 
weeks of life, a maximum payment per week for three or more hospital visits, $6.00. This 
method of payment constitutes the fee-for-servxce systevu 

The pediatrician in the program would probably care for many referred patients under 
the per c<ise system. This system would pay the consultant or specialist a stipulated sum for 
the total service he would render a patient during a particular illness or because of a particu- 
lar condition, usually \\dthin a stipulated period of time. We have no means of knowing what 
the schedule of fees for various types of cases will be. We do have the assurance that the 
remuneration will be adequate as determined by a professional advisory committee. 

A group of pediatricians might contract with the state health agency to provide 
medical care as consultants, or one or more pediatricians may contract to give postgraduate 
teaching, and the salary system might, under certain conditions, be a desirable method of 
paying for such medical services. 

The present draft of the Pepper bill provides medical service to all without a means 
test. If the present bill should become law we are naturally concerned as to what will be- 
come of the pediatricians' private practice. I do not know the answer to this important 
question, but I do not think that many of our patients who can afford otherwise will 
accept any but the highest type of service for their children, and I doubt if they would 
accept hospitalization for their children at the ward level with all that that implies. 

I do not see how the bill could be passed without some reasonable means test being 
applied by the individual states. If this should prove to be the case I do not believe the 
operation of the bill would injure the private practice of pediatrics. 

In summary, I believe the pediatric specialist under the Pepper bill should serve at 
the consultant or specialist level only. I do not believe the bill would diminish the 
demand for private pediatric care by those who can afford to pay — particularly if a means 
test is included. The private pediatrician would continue to work in clinics and out- 
patient departments and on the hospital wards as he does now — the only difference being 
that he would have the novel experience of being paid for his services instead of giving 
them free. 

Yours veiy sincerely, 

Stewart H, Clippord, M.D. 



News and Notes 


Dr, ULUton J, E. Senn will deliver the fourteenth annual series of the Benjamin Knox 
Eachford Lectureships in Cincinnati on Tuesday evening, February 5, and on Wednesday 
evening, February 6, 1946, at 8:15 p.m. in the auditorium of the Children's Hospital Clinic 
and Eesearch Building. The subjects of his lectures will be *‘The Eelationsliip of Pediatrics 
and Psychiatry" and ^'Opportunities for Psychotherapy in Pediatric Practice." 


Dr. Hart E. Van Eiper, formerly with the Cliildrcn's Bureau and later at the Jackson 
Memorial Hospital in Miami, Fla., has been appointed Assistant Medical Director of the 
National Foundation for Infantile Paralysis, Inc. 


The Pediatrician and the War 


The following promotions have been reported to the Jourkal: 

Army 

Major J. Hugh Lewis, Wyandotte, Mich., to Lieutenant Colonel 
Major Oscar B. Markey, Cleveland, Ohio, to Lieutenant Colonel 
Captain William B. Nevins, East Orange, K. J., to Major 
Major A. W. Pinkerton, Lima, Ohio, to Lieutenant Colonel 

Navy 

Lieutenant Commander Howard X Morrison, Savannah, Ga., to Commander 
Lieutenant Commander Morris Steiner, Brookljm, N. Y., to Commander 
Lieutenant Commander James H. Wallace, Oak Park, HI., to Commander 

The following Fellows have been released from military service: 

Dr. Arthur F. Abt, Chicago, 111. 

Dr. Bernard Benjamin, Brooklyn, N. Y. 

Dr. Montgomery Blair, Jr., Washington D. C. 

Dr. John B. Bums, Binghampton, N. y’. 

Dr. Edwin B. Cole, Sacramento, Calif. 

Dr. Wjunan C. Cole, Detroit, Mich. 

Dr. Bichard G. Elliott, Lexington, Ky. 

Dr. Ernest Freshman, Oneida, N. Y, 

Dr. Paul Herzog, Kenosha, Wis. 

Dr. John P. Hubbard, Washington D. C. 

Dr. Herman Landon, Chicago, HI. ’ 

Dr. J. Hugh Leu-is, Wyandotte, Mich. 

Dr. Gordon Manace, Toronto, Ontario 
Dr. Edgar F. Martmer, Detroit, Mich. 

Dr. J. Keller Mack, Springfield, HI. 

Dr. Halcuit Moore, Dallas, Texas 
Dr. Masters H. hloore, Tyler, Texas 
Dr. Eobert H. Moore, Dallas, Texas 

Dr' Sr if • ''^Mes, Fla. 

Dr. Harry Strongm, Brooklyn, N. Y. 

Dr. Abraham Tow, New York NY* 

Dr. Tyree C. Wyatt, Sj-racuse! k! y‘. 
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Book Reviews 


Virus as Organism. Frank MacFarlane Burnet, Cambridge, Mass., 1945, Harvard Uni-. 

versity Press, 134 pages. Price $2. 

Ur. Burnet is widely known as an authority on virus diseases ajid as Director of the 
Eliza Hall Institute of Research in Pathology and Medicine of Melbourne, Australia. The 
present book was presented as the Edward K. Dunham Lectures for the Promotion of Med- 
ical Sciences at Harvard University in 1944 and deals with the broader aspects of virologj" 
and virus disease as well as with certain selected diseases, such as herpes simplex, poliomye- 
litis, psittacosis, smallpox, yellow fever, and influenza, with special reference to their ecolog- 
ical aspects. The first two chapters deal \rith reproduction, variation and survival of 
viruses, and with evolution and change in virus disease. It is interesting to find that 
Burnet finds it necessary in the case of viruses, as Pasteur did so many years ago, for bac- 
teria to combat the theory of spontaneous generation. The occurrence and importance of 
heritable mutations in viruses which lead to changes in virulence and severity of epidemics 
are stressed. Dr. Burnetts comments on the epidemiologj' of poliomyelitis w'ere of great 
interest to this reviewer, especially his observations in Melbourne that some fairly direct 
chain of contact between children could nearly always be traced, and that there was no 
evidence of carriage of infection by adults. 

This book will be of value to all who are interested in the clinical and epidemiological 
problems as well as in the fundamental principles of virus infection. It is not only authori- 
tative, but also very readable. 

H. K. F. 


Paper in This Issue 

Due to conditions beyond the control of the editors 
and publishei’s, this issue of the Journal is printed on 
uncoated paper. 
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Original Communications 


LIPEMIC NEPHROSIS 

Walter Heyman'x, M.E., axd Viola Startzmax, M.D. 

Ohio 

’~pHIE>TY-POUR children ill with lipemic nephrosis have been studied during 
1 the past twelve years. The surv^ey excludes cases oi glomerulonephritis 
which secondarily developed the nephrotic sjuidrome^ but includes those of pri- 
mary lipemic nephrosis even, though in some instances sjanptoms of nephritis 
may have occurred during the later stages of the illness. 

The existence of lipemic nepli^osi^ as a definite clinical entity has not been 
tmammously accepted. !Most internists believe that the disease is a manifestation 
0 c ronic nephritis/ whereas the majority of pediatricians are of the opinion 
that It represents a clinical as well as a pathologic entity We share the 
latter belief and explain the divergence of opinions by the fact that lipemic 
nep IS predominantly a disease of early childhood and is ver 3 ^ rare or 
possibly nonexistent in adults. The ultimate decision as to whether lipemic 
nephrosis is a climcojiathologic entity rests mainly on the pathologic evidence. 

children in this series autopsies were performed in 

there was neither gross nor microseopie 
evidence of inflammatory disease in the kidneys.* In these three eases death 
occurred early in the course of the disease, i.e.! three. ii;e!ld s£ nfS 

saly^gan 'and^in onVto hr mercurial diuretic 

basement membranes were not thiSenprln-l.R^^^ 

Because of the fact that th u ^ there was no interstitial infiltration. 

urrSef “L -™hl, s,e cun. 

basement membrane is the basic and occ: t/ i thickened giomemlar 

Onr findings are in a-reement infh^tiii nephrotic kidney. 

» of Ivantrowitz and KlempereH-^ and 

The department nf Pediatrics Western 

p -we nr(.^cSb"\nCehted1o''D" h"VS' Foundation. 

t&,ws°lt4aied.°°’ ^Sledicine. tYestem LnwisR?- lor^V^^nTOnlnV the ^ slid w^^i^d 
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of Wolbach and Blackfan/^ from which it can be concluded that anatomically 
lipemic nephrosis is a noninflammatory lesion of the tubular apparatus, often 
being” present witliout any microscopic evidence of glomerular or interstitial 
inflammation. The other three children on whom autopsies were performed 
died from intercurrent infections. One had bronchopneumonia; one, broncho- 
pneumonia following measles; and the other, pneumococcic peritonitis and septi- 
cemia, death occuri’ing one and one-half, six, and thirteen months, respectively, 
after the onset of the renal disease. Histologic examination revealed marked 
nephrosis and also inflammatorj^ disease. The nephritic lesions in these kidneys 
were described by Drs. H. Goldblatt and T. C. Laipply as slight, acute pyeloneph- 
ritis in one instance, as acute, proliferative glomerulonephritis with slight, 
chronic, interstitial nephritis in the second, and as chronic pyelonephritis with 
marked fibrosis of the glomeruli in the third. Only in the first of these three 
eases were the glomerular basement membranes found to be thickened. Prom 
the point of view of the pathologists, the diagnosis in these instances is inter- 
stitial nephritis rather than glomerulonephritis. 

Our clinical observations in twenty-one of our patients coincide with the 
anatomic picture. Pour to eighteen months of uninterrupted observation in- 
cluded daily urinalyses and blood pressure readings and weekly blood chemistry 
determinations. Pourteen of these children were at all times free of nephritic 
symptoms. In three others there were some signs of nephritis at the onset, 
the duration of which varied from ten days to six months. These three children 
presented from then on the sj^mptomatologj’” of lipemic nephrosis exclusively. 
In the other four patients, there was a transient episode of nephritis during 
the late stages of the nephrosis. 

* Both the anatomic and the clinical observations justify our conclusion that 
lipemic nephrosis often occurs without the added presence of nephritis, and that 
it is a clinicopatKologic entity, often combined with, but as such unrelated to 
chronic nephritis. 

The clinical diagnosis of an additional nephritis in lipemic nephrosis often 
requires months of stud3\ It is obvious that more than an occasional red blood 
cell, often observed in a normal centrifuged urine specimen, should not be 
found in the urine of a patient suffering from nephrosis. We noted, however, 
that the absence of erythroc3^turia for several weeks did not exclude the possi- 
bility of the additional existence of nephritis. In one of the three nephritis 
cases, in wiiich an autopsy was performed, erythrocyturia was absent during 
six weeks of observation. In one other it had been observed for only four weeks, 
ten months prior to death. Within the last three months of life this patient's 
urine was free of red blood cells and yet the microscopic examination of the 
kidneys revealed pyelonephritis and glomerulonephritis. In the absence of 
erjiihrocyturia repeated readings of the blood pressure, nonprotein nitrogen or 
blood urea nitrogen and creatinine determinations in the blood over extended 
periods are necessary to solve the diagnostic problem. In cases of additional 
interstitial nephritis the values may be moderately increased and fluctuate, 
usually unobserved in uncomplicated glomerulonephritis (Table I). It is our 
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Table I. Cases of LiPBiiio Nephrosis "^itii Additional Nephritis Showing Moderate 
Increase and Fluctuation of Nonprotein Nitrogen and Creatinine Values 


date 


2-15-43 

2-16-43 

2- 23-43 

3- 8-43 

3- 23-43 

4- 8-43 
4-12-43 
4-17-43 

4- 23-43 

5- 3-4S 
5- 7-43 
5-10-43 

5- 21-43 

6- 3-43 


iJ. D. g; 


7- 3-44 
7-10-44 
7-17-44 
7-24-44 
7-31-44 


E.O. 


10- 23-36 
10-26-36 

11- 30-36 

12- 7-36 


10-19-43 

10-26-43 

2-25-44 

2- 28-44 

3- 13-44 
3-22-44 

3- 27-44 

4- 3-44 
4-10-44 
4-17-44 

6- 19-44 

7- 10-44 

8- 7-44 

9- 11-44 


5-20-33 

7- 27-33 

8- 5-33 

9- 11-33 


8-15-33 

8- 24-33 

9- 5-33 


NAME 


AGE 

IN 

YEARS 


SE\TRITY 

OF 

I NEPHROSIS 


G. M. 


B.B. 


|F. B.* 


H. R.* 


1^ 


13 


21 


•Diagnosis confirmed 


4-1- 


2 + 


4-f- 


3-h 


3-h 


URINE 

sediment 


.B.C, I W.B.C. 


-f 

2-f 

0 

0 

0 

-f- 

2-H 

few 

2 -}- 

2-f 

2 - 1 - 

2 - 1 - 

2 + 


fe\Y 


2 + 

2-F 

few 

few 


few 

few 


-f 

-f- 

2 + 


34- 

4- 


-f* 

-f 

-f 

few 

few 

few 


few -f 

few 24- 

“ few 

- few 


few 

few 


-t- 

34- 


34- 

24- 

24- 

4- 


4- 

2 + 

4- 


BLOOD 
pressure] N 


90/40 

130/90 

130/90 

130/90 

125/80 

110/70 

110/70 

105/90 

105/80 

110/75 

95/40 

90/40 

90/40 

90/45 

90/55 

90/40 

80/40 

100/45 

90/55 


100/70 

120/70 

100/70 

110/90 


by microscopic examination of the kidneys. 




’.P.N, 


54 

50 

47 

28 

36 

45 

64 

47 

48 
72 
56 
40 
78 
76 


30 

78 

46 

33 

23 


28 

29 

42 

47 


36 
50 
35 
33 

37 

38 
43 

35 

36 
35 
26 
55 

27 

28 


29 

63 

47 

69 


76 

92 

46 


U.N. 


32 

40 


15 


30 


CREAT- 

ININE 


1.4 

1.5 


1,0 


1.9 

1.4 

1.2 


1.5 


1.2 


1.2 


0.9 

1.1 

0.8 

1.0 

1.1 

1.1 

1.0 

1.0 


0.8 

0.8 


is and creatinine vain, 

has yielded buf little n^r^otleXe b*? experienc 

m children as is generally assumed.’ 

glomerulonephritis and 34 of liupm' twelve years 115 cases c 

•Childrens Hospital, Cleveland ^ a<imitted to Babies an 

glomerulonephritis is consequently onlv 3 47 P^P^lation the incidence < 

Portant factor is that the incidence is One in 

ciclenee is gx-eatest during the first txvo to three yeai 
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of life. Of the thirty-four cases, twenty-one (64 per cent) were under 3, seven 
(21 per cent) between 4 and 7 years and five (15 per cent) between 9 and 11 
years of age at the time of onset. The highest incidence of the disease in our 
series occurred during the first three years of life. This might suggest the 
possibility that the biologic quality of young renal tissue is a predisposing factor. 

Sixt 3 "-one per cent of the children were males. Twenty hoys as compared 
to fourteen girls, does not, however, permit a conclusion as to sex predilection. 

In TO per cent of the children the first sj^mptoms of nephrosis were ob- 
served diu’ing the fii’st six months of the j^ear, one-half of these having started 
in March and April. The prevalence of infections during these months might 
indicate a seasonal relationship but more data would be necessaiy to make this 
a fact. 

Thirty-one of the children were white and 3 (9 per cent) were Negroes, 
Considering that among 434 consecutive admissions during 1944, 48 per cent 
of the ward population consisted of Negi^o children, it seems justifiable to con- 
clude that lipemic nephrosis is rarely seen in the Negro race. 

The clironicity of the disease is usuall}’' so outstanding that many clinicians 
speak of ‘‘ chronic nephrosis, which is unfortunately true in the majority of 
cases. Ten of our patients were observed throughout the course of the disease 
which varied from nine months to three and one-half years. But we have seen 
three patients who suffered from lipemic nephrosis for only two, four, and 
twelve weeks, respectively. Therefore, clironicity is not always characteristic 
and should not be included in naming the illness. Two of the children who 
had such a short course recovered spontaneousl 3 ^ Chaii; 1 shows the correlation 
of the blood chemistry and albuminuria in one of these patients during the 
process of rapid healing. An albuminuria of 17.6 Gm. protein per twenty-four- 
hour urine decreased overnight to 0.44 Gm. and the next day to 0.07 Gm. Three 
days later the urine was entirely free of albumin. In this case we are not 
even able to suspect the cause of the unexpected overnight cure. The third 
child, 1 year of age, received 3 grains of thyroid extract daity and after three 
to 7 days had fever, a marked loss in weight, acidosis and diarrhea. The ad- 
ministration of thyroid extract was discontinued, intravenous fluids adminis- 
tered, and food withheld. After this child had recovered from the intoxication, 
the urine was free of albumin and two weeks later the blood chemistry had 
returned to normal. She has remained well. 

It has been claimed that unexpected cures may occur quite frequently 
imder the influence of severe infections. It has even been recommended- to 
delay chemotherapy for that reason. We have cared for children ill with 
nephrosis complicated hy severe infections such as pneumococcic peritonitis, 
pneumonia, empyema, otitis media, and others, but we have never seen a sudden 
cure follow such infections. Consequently we cannot support such a recom- 
mendation. Mumps occurred in two of our children and pertussis in two others. 
During the presence of these infections the edema increased markedly and the 
blood chemistry became worse. After they recovered from these infections their 
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nephrotic state ws Bot ^vorsc, but e.rtamly not better than it had been pre- 
dLly. Improvements and even cures in lipemic nephrosis have been reputed 
vhen the disease was complicated by measles. We have seen our nep 
children contract measles in spite of one or two injections of 4 c.c. of 
globulin. One child died of a toxic pneumonia following measles. One other 
who became worse in every respect while he had morbilli recovered, hut the 
status of the nephrosis had been unaffected. The observations made in te wo 
remaining patients were quite astonishing. One patient (Chart 2), who had 
had a marked albuminuria uninterruptedly for over one year, contracted 
mea.sles, and during this illness the urine was free of albumin for four da>s. 
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V?' nephrosis. Urine became free of albumin 
within three days, blood chemistry became normal within the next four weeks. 


The total lipids and cholesterol decreased considerably, the scrum proteins in- 
leased within three weeks to 4.5 Gm., and ascites and edema diminished rapidly. 
Hov^ever, hronchopneumonia reversed the improvement to the premeasles status. 
This episode did not have any further influence on the course of her disease, 
he second patient, 2^ years old (Chart 3), improved even more remarkably, 
nrine was free of albumin for eighteen daj^s and the improvement in 
the blood chemistry was even more etddent, A mild pharyngitis developed: 
owever, e had a relapse and has had 1 plus to 2 plus albuminuria ever since, 
e rapidity with which the urine became albumin-free in these two children 
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was most spectacular. The unkno'mi mechanism which causes the massive 
albuminuria of nephrosis must, therefore, be quite labile. If a severe infection, 
or measles, or thyroid intoxication can occasionally cause a sudden cure in 
nephrosis, it is well to consider that this may also happen spontaneously. 



Chart 2. — Temporary improvement of lipemic nephrosis under the influence of measles. 

The development of edema is, in nephrosis, generally explained by the 
diminished oncotic pressure resulting from the hypoproteinemia. In 1932, how- 
ever, Premont-Smith® pointed out that this mechanism is onlj’’ one factor which 
facilitates edema formation “when the kidneys fail to respond to fluid intake 
■nnth a normal diuresis.” AVe can substantiate this conclusion with numerous 
observations. Four cases (three cases. Chart 4, and one. Chart 2), clearly demon- 
strate how the weight of these children varied independently from the hypopro- 
teinemia and hypoalbuminemia. In accordance with another observation made 
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Chart 2. — Temrorar>' imrrovement of lipemic nephrosis under the influence of measles. 

The chemical composition of ascitic fluids obtained from three patient 
were analyzed. Fluid and serum were obtained on the same day for chemica 
analj'sis. The corresponding values (Table II) made it quite clear that th* 
fluid represented an ultra filtrate of the blood. The milky appearance of th 
fluid was due to only very small amounts of lipids which, as far as cholesterc 
and lecithin are concerned, were often below the range of exact determinatior 
The hypoproteinemia also has been held responsible for the developmen 
of the hyperlipemia. This hypothesis was based on PishhergV experiment; 
work. It has, however, been pointed out by others® that this hypothesis eanne 
be sufficiently supported by clinical data. We agree with this objection an 
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TaBLB II. COUPARATXVE CUEinSTRY OE AsClTES AND BLOOD SE^vU^^ IS LlPEMIC I^EPilROSlB 
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refer to Chart 5. There is an example where between tlie two livuidred and 
eightieth and three hundred and tenth da^^s of illness, the cholesterol values 
increased concurrently with the serum protein values. There is no doubt that 
there is often an inverse development of lipid and serum protein values, but 
just as frequently we have noted a concurrent increase or decrease which is 
not in accord with Fishberg^s' theory* In 1928 LowcnthaF expressed the opin- 
ion that lipemie nephrosis is a primary disease of the fat metabolism followed 
secondarily by nephrotic changes in the kidney. ^Ye aeeidentally observed a 
sudden relapse in a latent nephrotic patient as well as a sudden cure in an- 
other. Were Lowenthal’s hypothesis correct, the hyperlipemia should have 
developed prior to the sudden increase of the albuminuria in the first child, while 
the hi^erlipemia should have decreased before the albuminuria subsided in the 

^ ^ was not the case. In 

a it IS shown that the hjTiei’lipemia developed simultaneously with the 
sudden JDjease of the albuminuria, whereas the total lipid and cholesterol 
decrease (Chart 1) with, or even shortly after, the disappear- 

L5wenthal’s theory cannot be 

connnuea by our cluiic^il observations. 

do-efoul itT- hyperlipemia to be explained? That it is en- 

for a period “^ain. « We gave a lipid free diet« to four children 

weei vartlt ttTntle ^ l^etogenic diet for two 

reres 

weeks, we save from 3f) fn 4f) Pm r ^ for an mterval of three 

children per os without n>.« • ^ lecithin to three of our nephrotic 

.r“. blood lipid Leen- 

itol/LiS'SSSwff® af the a,ease of the Iddhey 

This was based mainly on two ^ 7 bpids found in nephrosis, 

found that (a) unilateral aTd 

administration of HgCl. potassium dw?. 0^) the parenteral 

OS ,e,. j :h“ir 0““ 
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It is not restricted to dogs; it has also been found in eats,” rats,” and monkeys.” 
Because the same results may be obtained after extensive tissue necrosis, or 
occasionally after sham operations, or splenectomies,” the kidneys are only one 
of several factors involved in a mechanism which regulates blood lipid concen- 
tration. If in lipemic nephrosis, however, none of the other factors are preseni 
which may give rise to an increase of the blood lipids, there is every reason to 


h B5.7YEARS old.NEPHRDSIS. 


• TOTAL CHOLESTEHOUSERUM 

" — " • ThOTEIfJ • ■ 

+ — ALBUMIN IN SERUM 



Chart 5. — Simultaneous development of hyperlipemia and albuminuria and influence of thyroid 
administration upon hyperlipemia and body weight (ascites and edema). 


believe that- the lipemia is of renal origin. This hypothesis is in agreement 
with the simultaneous development of albuminuria and hyperlipemia (Charts 
1 and 5) and with the independent occurrence of hyperlipemia from hypopro- 
teinemia (Charts 4 and 5). It is furthermore supported by the observation that 
in experimentally produced “nephrotoxic nephritis” in rats” marked hyper- 
lipemia was foimd. 
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Altkougb. tKe fZierapj/ in lipemic nephrosis is far from being 
should not Lve a pessimistic and passive attitude. We advocate the following 

reo’ime whicb controls the disease in most instances. 

We have tried a great number of recommended procedures ^vhlcll proved to 
be of no practical value : Amigen, 20 Gm. daily, given orally to ^ ^ 
for three %veeks, parenamine, 70 to 90 c.c., given intravenously daily for two 
to three weeks, calcium chloride or calcium gluconate orally or intravenousl>^ 
in large doses; vitamins A, B, C, and D, including liver extract and liver 
Becently we have also discontinued the use of diuretics. The only ones which 
might be of some benefit are urea and mercurial compounds. They have such 
disadvantages that they do not compensate for the small advantage gained by 
a twenty-four- to forty-eight-hour lasting diuresis. Mercurial diuretics, if used 
at all in nephrosis, should be given intramuscularly^^ only. We have seen two 
deaths following their intravenous use even in a 1 :10 saline dilution. Because 
of the role which the pancreas might play in fat metabolism, two patients were 
given without benefit from 3 to 4 Gra. of pancreas extract® orally’- for three 
weeks. Finally on two different occasions we gave one child an intravenous 
infusion of 110 c.c. of reconvalescent plasma without success. This plasma had 
been obtained from a patient who had recovered from nephrosis for at least 
from three to four years. Because of the beneficial influence which febrile in- 
fections may occasionally have, we also have tried fever therapy in five instances 
for from ten to fourteen days without any success. 

The administration of thyroid extract has had its place in the treatment 
of lipemic nephrosis ever since it was first recommended by Bppinger.^^ Its 
value has, however, not always remained unchallenged. We believe with many 
others^* that in proper doses it will aid in eliminating the edema and in reducing 
the'byperlipemia. We have made it a rule to increase the dose by % to 1 grain 
ever}'’ 10 daj^s imtil toxic symptoms are observed. We then decrease the amount 
by to yo grain and continue treatment with that subtoxic amount until the 
child is free of edema and the severity of the hypoproteinemia and the hyper- 
lipemia has diminished for at least from two to three months. Hyperthermia, 
mild diarrhea, and tachycardia were the first toxic signs generallj’' observed. 
During febrile infections thyroid medication is discontinued. We have treated 
ten patients according to this regime and have given as much as from 5 to 6 
grains^ of thyroid extract to 3- lo 4:y car-old patients weighing from 15 to 20 
kg. without observing any undesirable complications. It is understood that 
the progressive increase of the dose is not carried out to sub toxic amounts if the 
edema subsides before such symptoms have been produced. We are not in a 
position to say that thyroid medication alone will bring about the described 
result because we always gave it with some other form of treatment. We feel 
quite certain, however, that in eight of the ten patients so treated, loss in 
weight and decrease in the hjiierlipemia were the results of thyroid medication. 
One example is shovm in Chart 5. 

from1'200 tr?^n°n'‘' ^ salt-poor diet with fluids limited to 

from 1,200 to 1,500 c.c. per twenty-four hours and containing 3 Gm. of protein 

•Panterlo tablets (Parke ©avia & Company, ©etrolt, Mich.). 
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per kilograms body weight. We agree with Holt and Howland,^® however, that 
the dietarj’^ ti*eatment of nephrosis is of doubtful value. 

If the edema and the ascites did not diminish OTthin two weeks of bedrest, 
dietary treatment, and thyroid medication, we supported the outlined treatment 
with daily iniraveno'iis iiifasiom of from 2 to 250 c.c. of pla^na until the edema 
and the ascites were definitely decreasing. Thej^ were then given every second 
or third day until the edema had entirelj^ disappeared. The plasma infusions 
combined with thju’oid medication promptly eliminated the edema and the 
ascites in five and probably in two moi'e of nine so-treated patients within two 
to six weeks. Consequently, we feel that tlie chance of actually relieving a 
nephrotic child of edema and ascites has been definitely improved. It takes a 
great amount of skill and endurance to find and to use the necessary veins* for 
daily infusions, but this treatment is without risk and of value in most instances. 
It has been pointed out previously that the reduction of edema and ascites may 
begin under the influence of plasma infusions before the plasma protein values 
begin to rise (Chart 4). Consequently the exact mechanism of this diuresis is 
not entirely clear. 

Whenever the abdominal distention became too uncomfortable abdominal 
paracentesis was performed. The prophylactic administration of sulfonamides 
(0.1 Gm. per kilogram body weight) Avas started from one to two days previously. 
Using a 3- to 16-needle, from 1,500 to 3,000 c.c. of ascitic fluid have been 
removed within one to three hoiu^. During the last three 3"ears this has been 
done over sixty times in eight different patients Avithout any complication. 

• The benefit is usually only temporar}’', the ascites reoccurring Avithin from tAvo 
to eight da 3 "s. In one 2-3^ear-old patient, hoAvever, Ave observed on tAvo occasions 
that the AvithdraAval of abdominal fluid stimulated further recursion of the 
edema. In combination AAuth sulfonamide proph 3 daxis Ave pi’efer this procedure 
to mercurial diuretics. The hazard is slight and the benefit greater if supported 
b3" daihv intraA^enous infusions of plasma and th3a*oid administered in the proper 
dosage. 

The greatest improA^ement in the therapy of lipemic nephrosis is the success- 
ful treatment of intercuiTent infections AAuth sulfoiwniides or penicillin. The 
presence of nephrosis does not represent a contraindication for the use of sulfon- 
amides. With the great susceptibility of these patients to infections Ave used 
sulfathiazole and sulfadiazine Avithin the last feAV 3 "eai’s in practically ever3" 
case Avithout observing any unusual sensitivity to these drugs. If the dose Avas 
less than 0.2 Gm. per kilogram these sulfonamides Avere given Avithout an alkali 
because of the desired restriction in salt intake. Once in one patient aa^c obserA^ed 
an erythema jiodosum-like rash associated Avith fever due to sulfathiazole. Later 
this same patient tolerated the same drug Avithout any complications. We haA^c 
used a full dose of 0.2 Gm. per Idlogram body Aveight for short periods only and 
have continued treatment with 0.1 Gm. per kilogram often for several Aveeks, 
AAnthout renal complications. Lately aa'c sraa’’ tAvo patients avIio had pneumococcic 
peritonitis and avIio AA^ere successfull 3 ’’ treated AAUth penicillin and daily infusions 
of blood or plasma. 

•The abdominal veins, often greatly distended, have been used frequently. 
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W^ithin the last two yeai-s we have treated nine patients according to the 
described plan. Wc have achieved in all but one the elitnina^on of edema and 
ascites with some improvement of their blood chcmistr>' tindinp witun wo o 
six weeks. The symptomatic benefit is considerable, i)Ut the disease, of com sc, 
remains essentially imcurcd. 

Internists are inclined to look upon a cured nephrotic patient as an extreme 
rarity. Pediatricians are more optimistic in that respect. Aldricb- speaks o 
a fifty-fifty chance and Kohn and Schwarz*''' found 25 per cent of their patients 
to have recovered completely, while Davison and Salinger-' report a mortality 
rate of 30 per cent in their experience wth t\venty-six cases. 

I believe that our results indicate that the prognosis of lipemic nephrosis 


is fairly good. Twelve patients were re-examined from one to seventeen years 
after their discharge from the hospital (Table III) . I^ine had heen discharged 
more than three years before being re-examined. It can he seen that eight 
patients were found to be normal healthy individuals in whom no evidence of 
a persisting damage was found. In three additional patients our information 
rests' upon %%Titten reports obtained from the mothers^ which pro^dded insuf- 
ficient data indeed. Prom their reports it seems probable^ however^ that these 
three children have also been cured. Only one of these twelve patients had, 
twelve years after the onsets a severe renal disease with h 3 "pertension, feed 
specific gravity, and renal retinopathy, the prognosis, therefore, being grave. 

An interesting finding is that three oat of eight children had after the 
original nephrotic disease orthostatic albuminuria five, six, and eight years later, 
respective] 5 \ Considering the rare occurrence of orthostatic albuminuria, we 
believe that this is more than an accidental observation. If orthostatic albu- 
minuria is rather frequently obsen'ed in children who have recovered from 
nephrosis, it ^vill he important to consider this fact when re-examining nephrotic 
patients. One patient (Schwarz and associates*^) who had been free of albu- 
minuria for three years and whose urine again contained albumin later on might 
have been given a very different prognosis if it could have been sho\^m that the 
albuminuria was of orthostatic origin and did not represent an actual nephrotic 
relapse. 


Eememhering the unexpected lability of the albuminuria observed in two 
nephrotic children who acquired measles and in whom the massive albuminuria 
subsided and subsequently reappeared overnight, remembering also the sudden 
cures of nephrosis reported by others and observed by us in three instances, 
and considering finally the obsen^ation of orthostatic albuminuria as the only 
residual nephrotic^ disease in three children, one wonders about the nature of 
the mechanism which permits large protein molecules to permeate into an other- 
wise protein free fluid^ and which at the same time seems to be quite easily 
rcve^ible. On the basis of these ohseiwations vre have tried the orthostatic or 
{OT)hotic position in three children ill with lipemic nephrosis to note whether 

albuminuria. It could not be sho^vn, however, 

• diminishes or that a pronounced lordosis increases protein excretion 

m the urine. 
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Surveying our cases as to the prognosis of lipemic nephrosis n'c o"]’' 
selves in accord with Aldrich" who recommends that a rather optimistic attitude 
be taken toward the parents of these children. On tlie basis of our results we 
feel justified in prognosticating a better than tifty-lifty chance- for recovery. 

Of the thirty -four patients we obsen'ed, ten (30 per cent) died from inter- 
current infections in the acute phase of the nephrosis. Deducting these ten 
from the total number of children, and also the eleven who acquired the disease 
less than three years ago, there ^vere twelve patients available for re-examina- 
tion. Table III shows that only one of these children acquired a chronic neph- 
ritic renal disease in spite of the fact that from four to seven children shovired 
signs of additional nephritis at some time during the eoiusc of the disease. It is, 
consequently, important to kiiow that an episode of nephritis observed during 
the course of a primarj^ lipemic nephrosis does not necessarily aggravate the 
ultimate prognosis. It is to he re-emphasized, however, that we have not in- 
cluded cases of primaty^ nephritis which led to a secondary neplirotic syndrome. 


The ultimate prognosis in these instances might be much worse. 

All in all we may conclude that the ultimate prognosis of genuine primary 
lipemic nephrosis is not so gloomy as is generally believed. The 30 per cent 
mortality rate which we have had in a series of cases absented during the last 
twelve years is not valid any more. Our series includes a majority of children 
who did not have the benefit of recent therapeutic achievements. These children 
were not treated with adequate doses of th}Toid extract and daily infusions of 
plasma. The intercurrent infections which were the actual causes of death in 
ten of these patients would today have been successfully treated with sulfona- 
mides or penicillin. The cause of death in lipemic nephrosis is either an inter- 
current infection or terminal chronic nephritis. The latter is rare; occurring 
in our experience in approximately 8 per cent of the cases. The former accident 
previously was the fatal cause in the vast majority of the cases. Of eleven 


patients which we treated during the last three years with sulfonamides and 
penicillin only one died of toxic pneumonia following measles. We, therefore, 
could come close to the actual situation of today, by stating that the mortality 
rate has been reduced to between 15 and 20 per cent. 


hUMALAKY 


1. Thirty-four children suffering from primary lipemic nephi’osis have been 
observed within the last twelve years. At the onset, 64 per cent were under 
3 years of age .shoiving clearly the young child’s predilection to the disease. 
Twenty-one per cent were from 4 to 7 years and 15 per cent from 9 to 11 years 
of age when the disease began. These figures demonstrate its decreasing' inci- 
dence among older children and e.vplain its rare occurrence in adults. 

2. Dipemic nephrosis is rare in the Negro race. 

3. Six postmortem examinations are discussed. The microscopic examina- 

s one no signs of inflammatorj- disease and azocarmine stains 
mealed normal, not thickened glomerular basement membranes. In the three 
remaining cases renal inflammatorj' disease was found in addition to definite 
n«pl™t.c ctoges. The „phri.« ip these instances was classified « inteS 
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and p^’^elonephritic in type. Only one of these showed slightly thickened base- 
ment membranes. Together with the clinical observations it is concluded that 
there is (1) a primar}^ lipemic nephrosis, (2) a primary nephritis which de- 
velops secondarily the nephrotic syndrome, and (3) a primaiy lipemic nephrosis 
which develops secondarily nephritis. The inflammatoiy lesion in this latter 
instance is usually of the intei’stitial and pyelonephritic type. 

4. The chronicity of the disease should not be included in the terminology. 
Three children are reported vdio were ill for onh^ two, four, and twelve weeks. 
Two of these healed spontaneously whereas the thix’d cure followed an overdose 
of thyroid extract. 

5. In spite of severe intercurrent infections frequentl^^ observed in our 
cases we cannot state that they either improved or cured the nephrotic disease. 
Thus, it is not recommended to delaj- chemotherapy in intercurrent infections. 

6. Mumps and pertussis occurred in four of our nephi^otic children. A 
temporaiy aggravation was seen during the acute phase of these infections. 
One out of four children who acquired measles died from pneumonia, whereas 
two others became albumin-free for from four to eighteen days. They tempo- 
I’arily lost the edema and the ascites and there was a transient improvement in 
the blood chemistry. The fourth patient who had measles tempox'arily became 
worse. Even though it is admitted that measles may tempoi'arily improve the 
condition of a lipemic nephrosis, the '‘iTimor'’ that it cures nephrosis cannot 
be substantiated. 

7. It has been shown that hypoproteinemia and hypoalbuminemia do not 
entirely explain the formation of edema in nephrosis. The hypoalbuminemia 
is only one of several factoi's involved in this mechanism. 

8. The endogenous origin of the hyperlipefnia of nephrosis is shown by the 
fact that it is not affected by diets of either low or high fat ratios, nor does 
the nephrotic hyperlipemia decrease when 30 to 40 Gm. of soya bean lecithin 
is given for four weeks. 

9. Clinical data do not support the hypothesis that the hyperlipemia is 
due to the hypoproteinemia, nor do they agree with the conception that the 
nephrotic kidney damage is due to a primaiy disturbance of fat metabolism. 
It has been shown in animal experiments that the kidneys are involved in a 
mechanism which regulates blood lipid concentration. On the basis of these 
studies the hypothesis is advanced that the h5T)erlipemia in nephrosis is of 
renal origin. 

10. As for therapy, we recommended a salt-free diet containing 3 6m. of 
protein per kilogram body weight, and a fluid intake limited to 1,200 to 1,500 c.c. 
in combination with thyroid extract. This is increased every ten days by % 
grain. As soon as toxic symptoms are observed, the dose is reduced by % to 14 
grain and kept as a maintenance dose for two to three months. If after two 
weelvs of bedrest, th 3 n*oid medication and dietary treatment, the edema and the 
ascites have not appreciably decreased, daily intravenous infusions of from 200 
to 800 C.C. of plasma are given and continued for from three to six weelcs if neces- 
sary. Under the prophylactic administration of 0.1 6m. per kilogram body 
weight of sulfadiazine or sulfathiazole, abdominal paracentesis may be performed 
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without risk, if the abdominal distention is excessive. A 3; to 16-needle is recom- 
mended for this purpose and will avoid keloid scar formation so often o»s< 5 n'ed 
after the use of trocars. Intercurrent infections arc treated with 0.1 to 0.2 bm. 
of sulfonamides per kilogram body weight or with penicillin if indicated. 

11. Twelve children were re-examined up to seventeen years after their 
first discharge from the hospital. Only one of these had a severe chronic 
nephritis. Eight Avere positively and three probably cured. Tlyee out of the 
eight completely re-examined patients had an orthostatic albuminuria five, six, 
and eight years, respectively, after the onset of the nephrosis. 

12. The ultimate prognosis of primary lipemic nephrosis is better than is 
generally believed. The mortality mte of 30 per cent which we have had. in 
our series of thirty-four patients is not valid today, hlost of these patients 
were treated before the described therapeutic regime Avas instituted. According 
to our observations in eleven cases treated during the last three years the present 
mortality rate Avould be approximately belAveen 15 and 20 per cent. 
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THE INDUCTION OF VITAMIN C SUBNUTRITION 

A Comparison of Intradermal Tests With Plasma Ascorbic Acid Levels 

Laavrence B. Slobody, M.D., Reuel A. Benson, M,D., and Joan Mestern 

New York, N. Y. 

S CURVY is rare, but vitamin C subnutrition is sufficiently common to warrant 
serious attention not only by students of nutrition but also by practicing 
physicians. In vitamin C subnutxition there are no clinical signs or symptoms 
of scuny. The diagnosis can be made only by the histoiy and laboratory find- 
ings. In the history one looks for the four frequent factors in the production 
of vitamin C subnutrition: 


1. An inadequate dietary intake of vitamin C. 

> 2. A faulty absorption as in diarrhea and pei’sistent vomiting. 

3. An increased demand because of an increased metabolism as in hyper- 
thyroidism and prolonged febrile diseases. 

4. An increased urinary excretion which washed out the ascorbic acid as 
in large intravenous infusions before and after operations. 


The plasma ascorbic acid level is the most frequently used laboratory deter- 
mination for vitamin C subnutrition. Interpretations of the levels differ with 
the vai'ious authorities. A level of less than 0.2 mg, per cent is thought hy. 
most to be weU below the average. Levels of more than 0.3 mg. are difficult 
to interpret since they vary with so many factors. 

We have reported^ recentlj^ on an intradermal test which would qualita- 
tively indicate vitamin C subnutrition states. The test is based on the intra- 
dermal injection of a dye which will be decolorized hy vitamin C. Slow de- 
coloilzation of the d 3 "e would indicate that the tissues have an insufficient amount 
of vitamin C. ’ Rapid decolorization would indicate a sufficient amount. In 
our test enough of a N/300 solution of sodium 2,6-dichlorphenol indophenoj is 
injected to raise an approximately 4 mm. wheal (Fig. 1). A skin test time 
(the length of time required for the dye to disappear) of fourteen minutes or 
more suggests a definite degree of tissue unsaturation, from ten to thirteen min- 
utes is borderline, and less than nine minutes indicates a normal amount of 
vitamin C in the body tissues (Fig. 2). 

Different laboratory tests give information on various aspects of the vitamin 
C nutritional state and will not alwa 3 ^s coiTelate. There has been a tendency to 
overestimate somewhat the value of the blood level of vitamin C in appraising 
nutritional status. It is an important aid but does not tell the entire story. 
Kruse" states 'rit should be clear that there is no necessarily high correlation 
between data derived by different methods on the same deficienc 3 ^ disease. The 3 ’' 
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provide information on different aspects and states of the disorder. Unfor- 
tunately, this fact has not been appreciated. Rather, it has been thought that 
various methods applied to the same deficiency disease should yield similar data. 
On this basis it has become the practice to test tiie validity 'of a method by 
comparing its results with blood values. This procedure is entirely unsound. 
When it is remembered that blood values shift rapidly and may fluctuate inter- 
mittently, while tissue changes vary slowly, there should be no expectation of 



Piff. 1— Technique of the Intradermal test. 
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ascorbic acid level fell to zero in forty-two days. The ascorbic acid disappeared 
from the white blood cells in 122 days. In about five months, petechial hemor- 
rhages appeared around the hair follicles of the legs. In the sixth month marked 
fatigability developed. Pijoan and Lozner^ found similar results in six sub- 
jects placed on a diet lacking in Autamin C but normal in all other respects. 
Johnson and associates® had a group on a vitamin C deficient diet in whom the 
serum ascorbic acid was zero in all but one subject by the end of the fifth week, 
and in this case it became zero by the end of the seventh Aveek. In 1939, Rietschel 
and Mensching® reported that one of them lived for 100 days on a vitamin C 
free diet. Before starting the diet, his blood level Avas 0.72 mg. per cent and at 
the end of 100 days Avas practically zero. During the entire experiment he felt 
as Avell as ever and recovered from a slight cold without any difficulty. The}" 
further asserted that the danger zone onlj’'^^ begins after the blood level has 
reached the zero point. The}^ point out that Widenbauer observed tAvo infants 
Avho only developed scorbutic symptoms eight Aveeks after the blood IcA-el had 
been at the zero point. 

. PLAN OF STUDY 

In our studies, Ave did not use an absolutely Autamin C free diet. We re- 
moA^ed onl}^ citrus fruits and tomatoes from the diet. This approximated the 
ordinary living conditions of many of the children who have been seen in our 
clinics. 

Sixteen children Avere kept under close obsen^ation in institutions. Their 
life approximated home environment as closely as possible. They attended 
school, played, exercised, and rested. The diet Avas adequate in all the essential 
elements of nutrition except Autamin C. The average daily diet was found to 
contain 2,150 calories of Avhich 85 Gm. Avere protein, 237 Gm., carbohydrate, and 
96 Gm., fat. The Autamin and mineral contents were equal to or above those 
recommended. It was veiy difficult to compute accurately the vitamin C con- 
tent in this diet Avhich contained no citrus fruits or tomatoes because of the 
effects of such things as cooking, standing, and mincing on the vitamin C con- 
tent. There Avas probably at no time more than from 10 to 15 mg. of ascorbic 
acid in the diet per da 5 ^ 

Before being placed on the Autamin C deficient diet, the children Avere given 
from 50 to 300 mg. of ascoi’bic acid a day until the skin test time and blood 
Avere AAuthin normal limits. After the vitamin C deficient diet Avas started, 
plasma ascorbic acid determinations and intradermal tests were done at weekly, 
intervals. When the plasma ascorbic acid Avent to approximately 0.2 mg. and 
the skin test was longer than fourteen minutes, ascorbic acid in various dosages 
AA"ere administered imtil the skin test and plasma ascorbic acid returned to 
normal. 

RESULTS 

Sixteen children ranging in ages from 5 to 11 years of age Avere given 
from 50 to 300 mg. of ascorbic acid daily until the skin test and plasma ascorbic 
acid IcA’^els were A\dthin normal range. This Avas usually accomplished in from 
one to three weeks. Then the diet AA'hich contained no citrus fruits or tomatoes 
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Fig. 2. — Intradermal test in patient with vitamin C subnutrition (painted from life), 

♦ • ’ ^ 1 * after injection; 2, 4 minutes after injection; S, 8 minutes after injec- 

tion; i, 1,. minutes after injection; 5, 16 minutes after injection; and 6, 17% minutes after 
injection, disappearance of all blue color except the pin-point darker blue spot where the 
needle entered the skm. The pin-point darker blue spot is not to be considered in deter- 
mining the decolonzation time. 
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was begmi. The results of the skin and blood tests before the 
diet; a^ after administration of various amounts of ascorbic acid are g 
in Table I. Before beginning the diet, the skin test times were nine min 
less in fourteen children and' eleven minutes in two chi^ren The 
from approximately 0.5 mg. to 1.9 mg. During the diet the " 

became prolonged beyond fourteen minutes in all children. The skin test 
times were again shortened to nomal following the administration of from 2o 
mg to 200 mg. of ascorbic acid per day. During the diet most of the plasma 
levels of ascorbic acid fell. In Case 1, it took eight weeks for the level to reach 
zero. In Case 8, it required only two weeks to reach 0,11. In Case 14, the 
blood level was .98 mg. at the end of six weeks on the diet. In Cases 15 and 
16, no blood tests were done. The blood levels rose following the administration 
of ascorbic acid. 

The children felt Avell during the entire study and there were no abnormal 
physical findings. The blood counts and x-rays were essentially normal. In 
five cases the serum phosphatase was found to be within normal limits. Gross 
and some biomicroscopic examinations of the gums revealed some of the gingival 
manifestations of vitamin C deficiency described by Kruse,’ however, no attempt 
was made at this time to evaluate and correlate these findings. 


COMMENT 

The entire significance of vitamin subnutrition is unkno'wn at present. 
We cannot hold with those who believe that vitamin deficiencies should be 
'treated only when they present actual clinical findings. It seems likely that 
vitamin subnutrition persisting over some time will produce biochemical changes 
that would mitigate against good tissue function. Also it is clear that clinical 
deficiency can easily follow vitamin subnutrition. 

In our studies, we did not use an absolutely vitamin C free diet. It is 
important to note that subnutrition can be induced on a diet which lacks citrus 
fruits and tomatoes. It took eight weeks for the plasma ascorbic acid to fall to 
zero. This is two more weeks than it took in comparable studies on a diet com- 
pletely free of vitamin C. We can postulate that it would take a much longer 
time for clinical signs and symptoms of vitamin C deficiency to appeal' with a 
mildly deficient diet than with a mai'kedly deficient diet. 

Individuals have different vitamin 0 requirements. On the same diet and 
under similar basal conditions, they will become deficient at different times. 
Vitamin C requirements are dependent not only on age, height, and weight, 
but also on a complex of factors— endocrine, nervous and others— which govern 
an individual s vitamin 0 metabolism. These factors we are attempting to evalu- 
ate in other studies. It is necessary, therefore, to individualize estimates for the 
vitamin C intake in prophylaxis and treatment of vitamin C deficiencies. 

In our studies, both the plasma levels and the skin tests have followed the 
induction of vitamin C deficiency and the reversal with administration of 
ascorbic acid. It is argued that our skin test is only a qualitative test while 
the plasma level is more quantitative. From a practical standpoint, we have 
received just as much information from the skin test. Since the skin test is 
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cheap, easy to perfom and quickly read, it can be used frequently in following 
a case in practice. ^Ye have not done vitamin C concentrations in the white 
cell layer because that only falls late in the course of vitamin C deficiency. 

SUMMARY AND CONCLUSIONS 

1. Vitamin C subnutrition was induced in sixteen children by a diet which 
lacked citrus fruits and tomatoes. 

2. The plasma ascorbic acid levels and intradcrmal test followed reliably 
the induction of vitamin C deficiency and returned to normal with administra- 
tion of ascorbic acid. 

3. The intradcrmal test is cheap, easy to perform, and quickly read. 
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A VISION TEST FOR PEDIATRICIAN'S USE 

Albert E. Sloane,^ JI^D., Boston, Mass., and J. Roswell Gtallagher,! M.D., 

Andover, JIass. 

T he evaluation of vision is a desirable part of the periodic examination of 
children: the pediatrician should be prepared to screen out those of his 
patients who require the services of an eye specialist. At present this part of 
the pediatrician’s examination is often omitted by him; his tendency has been 
to avoid it because it is considered to be a field requiring special equipment 
and training and because it is generally regarded as requiring too much of his 
time. However, in the work which we have done with Ausion testing programs 
it has been found that a fairly complete test can be given Avithin a four-minute 
interAmP* ® and recently certain pediatricians haA^e asked Avhether this test 
would be suitable for their use. It seems to us that pediatricians Avould find it 
practical for use in their offices, but to simplify this test further one part has 
been omitted and yet its efficiency only slightly impaired. 

Many children at age 4, and almost all by age 5, can be tested in this man- 
ner; in the case of those Avho do not knoAv their letters the illiterate symbol E 
chart (in Avhich the child indicates the direction of the letters) should be used. 
The test is equally applicable to older children. The usual medical examina- 
tion includes an inspection of the external eye, the eye movements, the pupils, 
and a search for the presence of inflammation or other gross pathology as Avell 
as the use of the ophthalmoscope. In this particular sphere Ave have no sug- 
gestions to make, but in regard to those subtle conditions which are capable of 
producing eye dysfunction and Avhich are not uncoA^ered by the usual eye in- 
spection, the method of testing described herein Avill be found effective. 

In general there are three conditions in the eye of normal appearance 
Avhich can cause difficulty: (1) loAvered visual acuity^; (2) the presence of a 
latent refractive error (hypermetropia, “farsightedness”) in which normal 
Ausion is maintained bj^ an excessive compensatory effort capable of producing 
“eye strain” ; (3) those latent muscle imbalances which are obscured by a strong 
compensatoiy effort to aA^oid diplopia and Avhich also can be productiA^e of “eye 
strain. ” In a group of 137 adolescent bo3^s referred to an e 3 ’'e specialist,^ 74 per 
cent fell into the first categor 3 % 20 per cent into the second, and 6 per cent into 
the third. An examination of 797 boys,^ 35 per cent of Avhom alread 3 '" had 
glasses, shoAved that 22 per cent failed the Ausual acuity test without glasses, an 
additional 5 per cent failed the test for a latent refractwe error (hyper- 
metropia) ; and an additional 4 per cent failed the muscle imbalance test. The 
percentage of individuals falling into any of these categories depends in part 
on the number Avhich have preAuously had a thorough eye examination: the 
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Mass., and the Department of Health, Phillips Academy, Andover, Mass. 
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fiffures given were for privileged preparatory-school boys, many of whom had 
pmdonsly had adequate attention. The inclusion of a test of latent hyper- 
metropia is important; in a recent survey’’ it was found that about 7 per cent 
of the 518 boys who did not have glasses passed the visual acuity test but faiiea 
the latent hypermetropia test. Thus, while these individuals had 20/20 vision 
there still remained a condition capable of producing symptoms. It should 
also be emphasized that the possibility that eye strain is present cannot be 
eliminated just because the patient is wearing glasses: eye strain cannot be 
excluded as the source of symptoms unless one is sure that all of the existing 
refractive errors have been corrected adequately. 

I. Lowered visual acxdty may be caused by (a) any degree of ‘*near sighted- 
ness” (myopia), (b) high amounts of ‘‘far sightedness” (hypermetropia), and 
(c) moderate to high amounts of astigmatism. Myopia may cause a significant 
reduction in visual acuity but it rarely produces headache or ''eye strain.” On 
the other hand, high amounts of hypermetropia' or moderate to high amounts of 
astigmatism will not only decrease the visual acuity but -will also frequentlj^ give 
rise to such symptoms as headache, inability to concentrate, nausea, vertigo 
(not exaggerated by change in posture) and many vague as well as definite 
complaints of ocular asthenia generally referred to as "eye strain.” Part one 
of the test to be described serves to screen out individuals having reduced 
visual acuity. 

n. A significant refractive error (hypermetropia, ‘‘far sight edness^^) may 
be present and yet the patient can still have normal visual acuity. In such cases 
excessive exertion of one’s accommodation corrects the refractive error. Hyper- 
metropia is corrected by convex lenses. Since accommodation of the crystalline 
lens is in effect a source of supply of convex power (the curvature of the lens 
becoming #more convex through the action of the ciliary muscle) the child learns 
early and subconsciously to correct his o^vn hypermetropia so that he can have 
clear sight. However, the sustained excessive use of his accommodation may cause 
fatigue and other s^miptoms which the child will tolerate in order to maintain 
good vision. These resultant sjnnptoms may be the same ones mentioned in the 
preceding paragraph. Very often the excessive use of accommodation may in turn 
upset the relationship which it normally has with the convergence action of the 
eyes. For this reason an ocular muscle imbalance (accommodative esophoria) 
may be introduced and it may further increase the effort necessary to maintain 
normal vision. As a result of this train of events the symptoms may become out 
of proportion to the underlying cause and their basis not be suspected because 
the sight is well within normal limits. Part two of the test is designed to screen 
out patients who have this condition. Its modus operandi is simple. Convex 
lenses of a predetermined power are placed before the eyes. If the patient has 
hypermetropia (which is corrective in part or whole by the convex Ipnses) he 
them, i.e., he will be able to read the test letters through them, 
ihis IS because his accommodation vn\\ relax its overexertion and ^vill allow the 
enses to supply the needed convex power. If, on the other hand, his error is less 
lan le power of the test lenses, or if he has no hyperopic refractive error, he 
will be nnable to read the test letters. A homely comparison may be dravm with 



142 


THE JOURX.AX. OF PEDIATRICS 


the type of paper napkin holder found in some restaurants. In these a concealed 
spring gives the impression of an adequately full holder whether there be only 
one or many napldns present. Similarly hypermetropia, because of its concealed 
spring (accommodation), jdelds normal visual acuity and gives the impression 
that the eyes are nomal. In the case of the napkin holder a simple instrument 
to determine the need for more napkins (‘^help’O would be a suitably sized block 
of wood. When this could be inserted in the napkin compartment (i.e. ac- 
cepted’’) it would indicate the need for more napkins (‘‘help”). In a like man- 
ner the pair of convex lenses are used to test the need for “help” in the eye. 
If they are accepted (i.e., if the eye is able to read test letters through them) the 
eye needs help. Ability to read test letters through the lenses is, therefore, an 
indication for referral to an eye specialist, whereas failure to read the test 
letters through them represents a normal performance. 

III. Latent muscle iuibalances can also cause symptoms of ocular discom- 
fort. The direction of the two eyes must be precisely coordinated if one is to 
have single vision, i.e., to make the two eyes act as one. The “fusion sense” 
is the name of that driving force which keeps the eyes in proper alignment. 
The ease of coordination of the tAvo eyes may A^ary in different individuals by 
Aurtue of many factors including shape of the head, distance betAveen the eyes, 
and others. Thus the “fusion sense” may have to Avork excessively under cer- 
tain conditions in order to maintain single Aosion. This draining from the 
reseiwoir of fusion poAver may cause ocular symptoms Amrying in degree from 
eyes AAdiich tire easily to discomfort of considerable magnitude. Simple meth- 
ods for detecting latent muscle imbalances haA^e been described elseAvhere.^’ ^ 

The Massachusetts Vision Test^ and its modifieation^ Avere deAused for the 
detection of all three of those defects. HoAveA^er, in order to offer ap eye test 
which Avould be more practical for a pediatrician’s office use, Ave have decided 
to omit that part haAung to do AAuth muscle imbalance. This permits the elimi- 
nation of the special light source, the use of certain special lenses, and of test- 
ing conditions such as darkening of the room. We appreciate that this repre- 
sents a compromise, but Ave feel that only a small percentage of the total Avhich 
Avould be referred to an eye specialist Avill be lost, and that this is much more 
desirable than suggesting a test Avhose extra equipment and conditions, al- 
though relatively simple, might restrict its use in everyday practice. 


METHOD OF TESTING 


The test is diAuded into tAvo parts. Failure in the first part is sufficient for 
referral to an eye specialist and consequently removes the necessity for carrying 
out the subsequent procedures. This test can be effectively administered by an 
office assistant after only a short period of instruction. The entire test can be 
completed Asuthin a very fcAV minutes. 

Part 7 . Visual Acuity.— A clean letter chart* is hung Avhenever possible 


•The following are among^ the charts which have been approved by the A. M. A.- Amer- 
ican Optical Company— Distance Test Chart No. 1930 and illiterate E Chart No. 1942. 
BauscU and Domb Company: Snellen Test Card 2^. 71-35-93 ; Illiterate E Test Card No. 
71-35-98. (These cost less than 50 cents each.) Charts may be obtained from a medical 
supply house or from the American Medical Association. 
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exactly twenty feet from the patient,* and care should be taken to prevent the 
patient from examining the chart before his test begins. Illumination may be 
obtained fi’oni a 50-^vatt bulb in an office floor lamp or from a spotlight inseited 
in a ceiling socket.! Effort should be made to light up the chart evenly and 
without glare; for more standard illumination a number of commercial illumina- 
tors are available. The eye not being tested is covered by a small cardboard 
square, and care is taken not to put heavj' pre.ssure on the eye. Squinting is not 
allowed. The smallest line of letters which can be read is recorded for each eye. 

Part 11. Latent Refractive Error fHypcrmefropia).—T!he spectacles con- 
taining the plus 1.50 spheres! are placed in position and the patient closes both 
eyes for a few seconds. The left eye is then covered with a card and he is 
requested to read the 20/20 line. This is repeated with the right eye covered. 
AhilUtf to read the 20/20 line§ through the plus 1.50 spheres with either eye con- 
stitutes a failure and indicates that a sizable refractive error is present. 


EVALUATION OF RESULTS 


The folloiving conditions are indications for referral to an eye specialist, 
but it should be remembered that the standards for normal visual acuity vary 
somewhat unth the age of the child. It would be well for the individual pedia- 
trician to discuss udth the ophthalmologists in his localitj' what they consider 
proper standards for referral. 


a. Vision of 20/30 or less in either eye, prornding an eye specialist’s exami- 
nation has not been made within the preAuous twelve months, 

b. Ability to read the 20/20 luie§ with either eye through the plus 1.50 
spheres. 

c. Symptoms of eye strain, blurred vision, headache, and other conditions 
which persist and seem to the pediatrician to be significant. 

d. Any significant abnormality noted at the inspection of the external eye. 

Comment. ^Not all children failing these tests will require treatment, but 

the ophthalmologist should be the one to make this decision. It is not advis- 
able for the pediatrician to indicate to the parents the extent of the eye diffi- 
culty, but only to suggest that a further examination by an eye specialist is 
advisable. This test is a compromise screening device, but represents wffiat 
present experience would suggest as a practical test. In the near future some 
very simple apparatus may be armilable to test for muscle balance Many 
devices are on the market and available at present, but none seems eompletelv 
satisfactory to us at this time: those who wish to use a relatively simple 
method are referred to our previous reports.^' ^ 


•Where 20 feet is not available in fpr»f 1 ‘- -l 

scored by the formula: “distance from chart over used, and the visual acuity 

ber ot feet at a-hlch each chart line shoSfd be ?eaa^ Jivln ™ 

l=-0-wftt P?oTector Spob" 

Mount prescription: B O. U. + 1.50 sphere. 

Smpics (for smaller chlldrcA). temples (for larger children) and 38-18-5^ sMI 

the pluTl.50 sphercs°Lnsmub!s'a^lure:’^e^’th^‘'lo' root^ne'at lo'^f?e^°dfs^ce"® 
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SUMMARY 

A brief method for examining eyes wliich requires little time and only a 
small amount of inexpensive equipment and yet which is efficient in detecting 
those children, from about the age of 4 through adolescence, who have either 
diminished visual aaiiity or a latent refractive error (hypermetropia), has been 
described in detail. A supplementation of this test with tests of heterophoria 
is suggested for those who wish a more complete examination requiring more, 
but simple, equipment. The necessity for a careful administration of the test 
because of its brevity and simplicity should be kept in mind. 
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ORAL PLASISLA FEEDING 

A Prelim-inaky Report on Neonatal Feedings 

John F. Loehle, ]\LD. 

Lebanon, Pa. 

'T'HE pediatric investigations that make up this report are based not only 
1 upon simple laboratory equipment, but also upon empirical Imowledge. 
This should not surprise the reader, since, pediatrics took form in pure em- 
piricism, evolving slowly into a medical specialty, grounded on scientific fact. 

The report is presented in the hope that it will be of sufficient interest 
to engage the attention of investigators in clinics possessing superior laboratory 
equipment together with a larger choice of subjects and clinical material. 

Neonatal weight loss commands the attention of pediatricians, especially 
with respect to premature infants, and to full-term infants with subnormal 
weights. More baffling still to inquiry, is the failure of newborn infants to 
gain after the initial weight lo^ reaches a plateau. 

In the studies of neonatal weight loss, combinations of crude or purified 
sugars in acid, alkaline, or neutral media were used for prenatal feeding 
depending on the nature of the experiment itseK. Additions of various phys- 
iologic salts and proteins were made occasionally to these formulas. 

The results of these first experiments were not impressive, as they proved 
difficult to interpret. It was noted, however, that protein feedings occasionally 
produced the best weight gains. 

Of special interest in this connection was the study by Sanford^ in 1930, 
involving 4,622 infants, in a thorough investigation of various complemental 
feedings used during the neonatal period. 

O’Donnel^ similarly fed over 1,200 newborn infants with seventeen rec- 
ognized neonatal formula mixtures. He concluded that it matters little which 
formula is given, provided it is carefully controlled, and he confirmed at the 
same time the results of Schorer and Laffoon that hydrating solutions were 
more conducive to extended breast feeding. O’Donnel noted, however, that 
those infants to whom he fed the Kugelmass mixture showed an advantage 
in neonatal weight gain. 

Goldman, after feeding 102 infants a high protein, low fat, low carbo- 
hydrate mixture during the first ten postnatal days, substantiated the opin- 
ions of Zahorsky,^ Brenneman,^ and Harriot and Jeans^ that artificially fed 
infants thrived better on milk formulas high in protein than on standard 
nursery feedings. 

^ These results, as well as mine, pointed to the value of incorporating pro- 
teii^ in some form or other, in neonatal and complemental feedings, as the 

es feeding to remedy neonatal weight loss. Further experimental neonatal 
feedings were obviously unnecessary, but I found at this point of my ohser- 
vations , a pertinent artiele by DeDklarsh.*^ 

From the Department, of Mediemo a^d Cardlo^aphy of the Good Samaritan Hospital. 
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He pleaded both for the salvaging of all available placental blood as the 
best possible start for the newborn, and for the delayed clamping of the 
umbilical cord. In the same article he quoted Schilf® in finding : * ‘ an 
increased excretion of nitrogen in infants, whose cords were cut early; and 
concluding that the placental blood acted as a source of nourishment pro- 
tecting infants against the breakdown of bod3^ protein. . 

This opinion led me to studj^ the physical changes occurring in the cord 
after delivery, since it has often been observed that premature infants and 
infants delivered with collapsed cords, or following prolonged labors, show 
relativelj’' greater neonatal weight loss and hold the initial weight loss plateau 
longer. 

Approaching the problem from this direction, I now placed an infant, 
as soon as possible after deliverj^ on a level with the maternal buttocks. I 
then made a scissor-cut into an umbilical vein of the infant, and inserted 
therein, a self-retaining cannula.*^ This venous cannula was connected to a 
water manometert and the subsequent manometric readings were recorded. 

The readings obtained for a number of cases showed that when the cord 
pressure was high, the initial weight loss was less. The procedure as a whole 
was so complicated by little known variables in the maternal structures, in 
the infant, and in the placental blood as a colloidal medium that it was 
abandoned. 

It indicated, nevertheless, that a continuous transfusion of plasma solu- 
tion, via the cord, was possible for a short period of time, at least; and that 
the method might be of value in sustaining the newborn infant, especially 
the premature infant, over a most hazardous period of his adjustment. 

This method was adopted as occasion arose, and, while practicable, its 
supervision entailed some difficulty that grew proportionately Avith the pre- 
maturity of the infant. 

The results were of value in a few cases; at least there were no deaths. 

About this time Noon® read a paper in wliich he compared various com- 
plementary feedings during the first two weeks of liEe of the newborn infant. 
The formulas discussed constituted the pediatrician’s armamentarium with* 
a few exceptions. 

Noon through photographic slides showed comparisons in the following 
respects : the initial weight loss, the plateau, and the gradual return to birth 
weight. These points, familiar to pediatricians, led Burkett® to reaffirm the 
belief that: . The initial weight loss of the newborn is a natural phe- 

nomenon which closely coincides ^vith the duration of the flow of colqstrum. , 

Before describing the following intensive study of the events subsequent 
to delivery of some infants, allow me to raise a question. Why does Nature 
provide as early as the fourth month of pregnancy, a substance called colostrum, 
marvellously adapted, in any eventuality, to all critical needs of the coming 
newborn infant, yet offered tq it for a period of only forty-eight hours after 
delivery? 

•Beckton-Pickson : Special Needle G-18 483LiNH, 

tBeckton-Pickson : Direct Venous Pressure Apparatus. 
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To put it another way, let us say that Nature provides highly peciaUzed 
colostrum, at the earliest possible time to meet the exigencies of extra-uterine 
Se“e cherishes and conserves it, so to speak, while holding in abeyance 
for a period of forty-eight hours after deliverj^ the lactogenic forces of par- 
turition, which in other mammals are concomitant with parturition. 

It would appear, therefore, that human milk is not Nature’s first food 
substance of predilection for the human newborn infant, for as we have seen, 
the human breasts provide first and foremost, colostrum. ^ In this respect, 
woman differs radically from all other mammals, who invariably possess nulk 
in their mammary glands in the first few hours of delivery, or even during 


the process of labor. ^ 

A striking fact stands out in this connection. The closest available sub- 
stance corresponding to colostrum is human plasma, provided the fat content 
be removed. To quote available literature further on the subject is disap- 
pointing for the reason that studies on the subject of colostrum are in need 
of revision. .The libraries offer little material beyond the recopied statements 
of textbooks regarding its physical properties. 

Medical authorities agree on one point, namely, that the fat of the colos- 
trum is not desirable, and in some instances, baneful,^® Three additional facts 
stand out from existing literature on the subject: (1) Colostrum, although 
containing fatlike globules, nevertheless resembles plasma more closely than 
human itiilk.^^ (2) Plasma is a transudate. (3) The intestinal %vall vrithin 
the newborn infant is readily permeable to protein, and to allied substances, 
the permeability decreasing in direct proportion to the maturity of the 


As regards current medical literature on the subject of the absorption of 
colostrum, there seemed an utter absence of it in the libraries within reach. 
The closest approach to it, to which attention is called, is an excellent work, 
by Hbher,^^ who described some important researches of a colleague, von Mol- 
lendorP®' of Kiel, in Germany. 

Von MbllendorP®'^® found that in newborn mice, trypan blue which nor- 
mally passes body membranes very slowly (probably through phagocytes), 
and casein (which normally must be digested, before it can be absorbed), 
penetrated the intestinal epithelium quite rapidly, and that both substances 
promptly appeared on the other side of the epithelium after being put into 
the intestine. 


This Tmique diffusion coincided wth the absence of intestinal juice. 
When the juice appeared, the mature type of permeability was established. 

These e^eriments and their noted results, unrelated as they are to oral 
plasma feeding, nevertheless led me to conclude that no harm could possibly 
arise from substituting plasma for colostrum. 

"With this in mind, seven premature infants were fed orally mth a plasma 

solution in place of any other nutrient substance, adding after twenty-four 

ours of this feedmg, plasma to the variously constituted neonatal feedings. 

tvnpc limitations set by employing merely one or two 

types .of neonatal feedings. 
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In all cases neonatal weiglit loss ceased, and tlie infants thrived. All 
moreover showed appreciable weight losses when the plasma was subtracted 
from the feedings (Chart 1). These changes were more conspicuous than 
those observed in other types of neonatal feedings of high protein content. 



/ ^ ^ ^ € 7 s S> fO n /2 U fS /£ /7 t3 t9 20 ZJ 22 Z3 Z4 Days 

Chart 1. 

"While these experiments were being perfonned on individual premature 
infants, the possibility of coincidence, accidental or otherwise, arose to chal- 
lenge the interpretation of results and the entire investigation was imperiled 
by this question, when fortunately a set of identical 8-month, premature female 
twins became available for study. 

Case 1 . — The first of the twins. Infant A (Chart 2), subjected to the 
traumas of birth, was fed plasma solution orally. The second, Infant B 
(Chart 2), delivered easily as a vertex, was fed only honey-water solution, 
according to the directions of Schlutz and Knott.®° 

Infant B exhibited, within twenty-four hours, the picture of a moribund 
premature infant, so well-described by Curtin” as shoch. I prefer in this 


LOEHXjE: ORAli PLABMA FEEDING 

contLKtto. how the aeftoWon, "Inorntta 

^^''t'Z^TZ^TiniMion.o^yS^n therapy, the infant remained 

^oS^fteTelhoa of feeding n'as reversed, In&nt B receiving 
plasma orally, while Infant A received only honey-water. Vlit m on 



Chart 2. 
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Infant B became less cyanotic and more active, 'She cried feebly, and made 
a genuine attempt to nurse from the nipple; respirations became slower and 
deeper, permitting, wdthin four hours, the oxygen to be discontinued per- 
manently. 

Curtin^^ comments on the startling results in marantic infants when 
plasma ^yas administered intraperitoneally. Plasma was continued until the 
mother was able to produce breast millc. This was obtained through a breast 
pump,* both breasts being emptied simultaneously through a Y tube connecting 
bilateral nipple cups, an improved and timesaving device, producing the 
best possible yield udth the least waste. 

Infant B was fed breast milk and plasma: Infant A, breast milk alone. 
Infant B, in spite of her precarious condition on the previous day, showed 
the advantage immediatelj^ 

The mother’s millc supply failing at this time, milk from a second mother 
was obtained. This mother had eaten heavily of fish two hours previous 
to the pumping of the breasts. Both infants responded with regurgitation 
and diarrhea. Vomiting was seldom observed during plasma feeding, but in 
spite of its occurrence here, the fact remains that Infant A, fed on plasma 
and borrowed breast milk, thrived better than Infant B, fed on borrowed 
breast milk alone. 

The infants were then fed S. M. A.t as foUows: Infant A was fed an 
S. M. A.-plasma mixtui’e, wliile Infant B was fed S. M. A. alone. Infant A 
continued to gain weight, while Infant B lost weight. The feeding formulas 
were then reversed, with the results obtained shown on Chart 2. 

Because of a shortage of plasma at this time, the infants were placed on 
protein-S. M. A. (acidulated) alone, and having reached birth weight, their 
feedings were augmented with vitamins A, B, 0, and D, all purposely omitted 
up to this time. Results subsequent to the feedings are shown in detail on 
Chart 2. 

Case 2 , — ^Altering the procedure somewhat, it was applied to a set of iden- 
tical male twins as follows: Infant A was fed plasma in honey solution. 
Infant B was fed honej^ solution alone. 

On the following afternoon both infants were started on breast milk, 
but to Infant A ’s feeding, plasraa was added. The breast milk suppty becoming 
deficient on the next day, S. SI. A. feedings were substituted for three feed- 
ings, with plasma added to Infant A’s feedings; breast milk thereafter was 
fed to both infants. 

Infant A, accordingly, on each successive feeding received plasma-breast 
milk, while Infant B received breast milk alone. Chart 3, shows the result. 
Particular attention is called to the fact that Infant A, the first-born of the 
tvdns, who was subjected to the traumas of labor, and who weighed less than 
Infant B, received plasma, gaining as a result, 8i^ ounces over birth weight. 

•Dr. Abt Improved Electric Breast Pump, Bodine Electric Company, Chicago, III. 

fS. JM. A- Corporation, Cleveland, Ohio. 
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The initial ^veight loss of the plasma-fed Infant A, moreover, was only 
2 ounces over a twenty-four-hour period; whereas the initial weight loss of 
Infant B, who received no plasma was 5 % ounces over a ninety-six-hour period. 

Infant A, fed on plasma, recovered his birth weight in tivo days, while 
Infant B, who received no plasma, required eleven days to regain birth weight. 
Or more clearly, infant A, who was fed plasma and breast milk, gained 8 ^ 
ounces, while Infant B, who was fed breast milk alone, gained but 2 % ounces 
over the thirteen-day feeding experiment. 



Case S. — jMore recently I investigated the feeding of a set of twins, who 
failed consistently to gain weight over a period of twelve days. These twins 
were the heterogeneous type. The mother suffered a serious post-partum 
hemorrhage that precluded the feeding of breast mjlk: directly or indirectly, 

in consequence of which the infants w’ere fed a cow^s milk and dextrimaltose 
mixture. 


At my Suggestion, this mixture was altered to an evaporated milk and 
dextrimaltose formula, in the hope that the increase in caloric feeding would 
prove beneficial, hut the weight gains remained slight until plasma was added. 

Chart 4 shows the result of plasma feeding, twelve days after the respec- 
tive infant body weights had remained stationary. In this case, note that 

t le amount of evaporated milk fed per diem during the plasma feedint^ ivas 
purposely reduced. 

thp feeding, Infant A gained 8 % ounces during 

ihl I r “ contrast to losing 31/2 ounces during 

hX Zs ^ 

everj^ feeding experi- 

e on on the infants, the addition of plasma to the various formulas 
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described eliminated vomiting; and that the omission of plasma, on the other 
hand, predisposed to vomiting. The entry for the last day on Chart 4 and 
Case 7, further illustrates this condition. 


CtC’rth 



tii ffi I2z tlz fn-foke~‘ ounces per 
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Case 4 . — (An 8-montli premature girl.) The mother was placed in the charge 
of a colleague of mine about the time of her sixth month of pregnancy. She 
liad gained 15 pounds in the preceding two weeks, became edematous, and 
suffered with severe headache and dizziness. 

Her clinical laboratory report at the time showed: blood pressure, 180- 
100-90; specific gravity of urine, 1020; albumin in urine, 4 plus. 

In spite of careful regulation under excellent medical and nursing super- 
vision the condition worsened until the day of her eighth month of pregnancy, 
at which time immediate hospitalization was advised. 

Almost upon admission, the woman feU into spontaneous labor, and was 
subsequently easily delivered, after episiotomy, with low forceps. 

The infant was fed plasma with breast milk, at first borrowed, for a 
period of a week, at the expiration of which time, she appeared capable and 
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(Chart 5). 
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Chart 5. 


Up to this time I had dealt mth premature infants; mth but little effort 
to determine and standardize the amount of plasma obviously essential to 
sustain life iu premature infants. Throughout the course of the initial experb 
ments, plasma was sparingly and even meticulously administered. With 
plasma more freely given, however, neonatal weight loss became almost 
negligible. 

In the opening paragraphs attention was called to the studies of prominent 
pediatricians, repeated!}^ demonstrating that neonatal ^veight loss, especially 
in premature infants, could not ordinarily be averted. I felt, however, that 
if in spite of all evidence to the contrarj^ I could prevent neonatal \smigbt 
loss by the use of plasma, this baffling problem rvould be solved. 

Using as a basis the absence of neonatal weight loss, the absence of 
gastrointestinal intolerance, and the general behavior of the newborn pre- 
mature infant as indicators, I found on these premises that 10 c.c, per kilo- 
gram, administered every two hours, 'was approximately sufficient for all cases 
under investigation. 

If the weight gain remained stationary or increased after the first twenty- 
four hours, the feedings were given every two and one-half hours. After 
forty-eight hours, the feedings were given every three hours. 
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Milk feedings were withheld for forty-eight hours, the plasma being ad- 
ministered during this interim in equal amounts of hydrated solution, my 
own preference being a honey solution.^® 

Chart 5 A shows a typical premature infant (Case A) contrasted with 
two casually selected hospital premature infants (B and (7), not fed with 
plasma. Premature Infant A behaved much like any full-term infant. The 
cry was lusty, movements vigorous and coordinated, color rose-pink, and skin 
turgor healthy and supple. 
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Chart 5A. 

The doubtfiil “forced feeding” method of many present-day specialists, 
was in this case never attempted. It was observed, at the same time, that 
incubator life of the first ninety-six hours was entirely normal; and that it 
Avas siibsequently transferred to an overcrowded nursery along Avith other 
full-term infants, to be treated as such. 
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It occurred to me at this point that the results of these investigations, 
however meager, performed on essentially normal premature infants, might be 
applied to certain abnormal infants encountered in pediatric practice. 

5 . ^The first of these encountered was a full-term infant,^ delivered 

after active labor for thirty hours of a primipara with a representative typical 
male pelvis. 

The infant was in the R.O.P. position, the head abnormally flexed and 
molded. Upon delivery with low forceps after episiotomy, the infant refused 
to breathe. The umbilical cord was collapsed and pulseless. Heart sounds 
were feebly heard, the rate being only 30 to 40 per minute. 

Conventional means, including oxygen therapy by resucitator, were taken 
to revive the infant. Alpha-lobelin (1 ampule), with epinephrine (2 minims), 
was administered, since collapse seemed imminent. 


cf&rfh 



tZ3as^aje9iO ocys 
Chart 6. 


Alter tbiily-six hours of effort, including almost constant therapy of 
oxygen inhalation, the infant showed little improvement; in fact, the infant 
suffered generalized rigidity with a temperature of 100° F. and became, in 
addition, dehydrated, and acidotic, refused all feeding, and regurgitated even 
gavage feedings. 

In this critical condition, plasma was administered orally to the infant 
and retained. "Within an hour a profound change was observed. The infantas 
respirations decreased in number and improved in depth. The cyanosis dis- 
appeared, ^vith the need for further oxygenation rendered unnecessary. The 
disappeared, regurgitation ceased., and the temperature receded 

to . .as the day passed. The infant, moreover, slept soundly between 
feedings. 


a similar effect when he treated infants intraperitoneally 
p asma. Tv entj -f our hours later, the child under observation breathed 
normally cned vigorously, and seemed hungr}- in fact, the child appeared 
healthy newborn infant, ivith the exception of the stigmas of molding. 
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In this case, the plasma supply failed, and feeding with S. M. A. alone, was 
started (Chart 6). 

Case 6 . — My attention was now directed to a first-bom male infant, nearly 
2 months old. His birth weight was 6 pounds, 4 ounces, falling after ten 
days to 5 pounds, 13 ounces. While in the hospital he made feeble attempts 
to nurse at the breast, and was in consequence offered an evaporated milk- 
Karo formula, tolerating it well, and gaining in weight. 



Upon discharge from the hospital, however, the infant failed to retain 
for any length of time, any of several lands of feedings. Kevisions were made 
in the various mixtures over a period of six weeks at the child’s home. The 
parents, however, being none too intelligent nor cooperative, the infant was 
returned to the hospital where better supervision was afforded. 

Upon the infant’s readmission, at which time I was first consulted, al- 
though his age was nearly 2 months, his weight was only 6 pounds, 1% ounces. ' 
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A tentative diagnosis was made of an atypical pyloric stenosis. BeUadonna- 
phenobarbital treatment was instituted without results. 

With the feeding of plasma orally to this infant, the weight gain was 
remarkable (Chart 7) ; when the plasma feeding was interrupted, the infant 
lost weight but regained it upon resumption of the plasma feeding. Gruel 
feedings were attempted with some success, but at this point, the none-too- 
intelligent father signed the infant’s release. 

The infant was subsequently readmitted to the hospital and operated • 
upon, according to the Kamstedt method, and at which time, a pyloric stenosis, ■ 
which resulted in a nearly complete atresia was corrected. 

Case Another male infant, of Jewish parents, was of subnormal weight 
and, in spite of careful adjustment of an evaporated milk formula, continued 
to lose weight steadily. "With the approach of the eighth day for circumcision, 
the atten(hng physician feared the rite to be detrimental to the infant’s 
physical condition. 



! 


Chart 8. 


Following a consultation on the case, he was placed on an evaporated 
milk formula, unchanged except for the addition of plasma. Upon the first 
feeding of the plasma addition, the infant, who had vomited consistently for 
five days, ceased to vomit without relapse. 

The entire picture of the infant’s condition was redrawn within the 
ensuing twenty-four hours, with the body color changing from a waxy pallor 
to a ruddy pink and with respirations deeper and slower. 

In the next twenty-four-hour cj^cle, the infant exhibited even more im- 

STy °n wJghr°”“““ 

In circumcision finally was performed, without harmful effect 

to the child and without subsequent loss of weight. 

Chart 8 further describes the subsequent history of this ease. 
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SUMMARY 

1. Humaa plasma has been successfully administered by mouth to pre- 
mature and neonatal infants with satisfactory results. So far as is kno^vn 
from available literature this is the first time plasma has been administered 
orally. 

2. Reduced vomiting would indicate the absence of gastric irritation in 
this kind of feeding. It is not unlikely that plasma may act as a natural 
antacid in such feeding to reduce vomiting (Case 7).^^ 

3. Intestinal disturbance was likewise absent if the plasma when fed to 
infants was free of red cells and of suspicious antigens. 

4. The fact that Nature’s first nutrient substance is comparable in many 
respects to orally fed plasma solution, provided recognized and undesirable 
elements are absent, largely removes any natural and scientific disagreement 
from the idea of high protein neonatal feedings. 

5. It is possible that hormones, such as estrogenic substances, vitamins, 
and immune material, could prove an added benefit to the newborn infant 
in this type of feeding. 

6. It remains a problem for further intensive study to show whether 
human plasma could be replaced in this form of '‘intestinal transfusion” 
by a sjmthetic protein-salt-carbohydrate mixture, in which the protein sub- 
stance is not of human origin. 

7. The use of autogenic protein may be more beneficial to the newborn 
infant, whose capacity for antibody production is much smaller than in later 
periods of life. 

8. Weight gain is not necessarily to be associated with the complex picture 
of plasma protein digestion, but rather with the ready absorption of plasma 
protein, a fact borne out by the single case (Case 6) in which an operation re- 
moved a pathologic obstruction. 

The cyanotic syndrome encountered in premature and neonatal infants, 
and which here faxite de miexta>, I call "the inanition cyanosis of the newborn 
incidental to hemoconcentration” has been successfully treated on three dif- 
ferent occasions by the oral administration of plasma. 

CONCLUSIONS 

In the light of the foregoing investigations, and in the continued success 
of neonatal, oral administration of human plasma, I am convinced that what- 
ever type of neonatal feeding we shall adopt eventually, it will be higher in 
protein than are the customary neonatal feedings of today. 

This protein feeding, moreover, will be derived from plasma, to be sub- 
stituted by synthetic proteins only, should human plasma be, at the time in 
question, unavailable. 

It may well be that such synthetic proteins ^viU prove inferior by reason 
of the absence of valuable and cryptic substances awaiting isolation in human 
plasma. 
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The merits gained through these investigations compel pediatricians to 
insist on early colostrum and breast feedings, since an added benefit is obvious 
%vith higher protein neonatal feedings. 
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THE USB OP GENTIAN VIOLET IN OHILDEEN INFECTED WITH 
ASCARIS LIBIBEICOIDES 


H. W. Bnovrti, M.D. 

New York, N. Y. 

T he work of Wright, Brady, and Bozicevich^^ and of D ’Antoni and Sawitz* 
has demonstrated that gentian violet is unquestionably the drug of choice 
in the treatment of infections of the pinworm, Enterohius vermic%ilais. It has 
been given to thousands of infected persons mthout a recorded fatality. The 
drug is administered three times a day before meals and has been given for 
from ten to thirty consecutive days. Nausea, vomiting, abdominal pain, lassitude, 
and diarrhea occasionally foUow the administration of repeated daily oral doses 
of gentian violet, but these reactions quickly subside when the dosage of the 
drug is decreased or is discontinued for a day or two. 

According to Wright and Brady^^ ^"contraindications for the use of gentian 
violet include concomitant infestations with Ascaris lumbricoides, moderate to 
severe cardiac, hepatic or renal disease, alcohol and diseases of the gastro- 
intestinal tract. ’ ’ Unquestionably these workers were wise in suggesting contra- 
indications to the use of gentian violet until the toxicity of the drug in man 
could be more thoroughly studied. However, they give no experimental evidence 
and the literature does not point definitely to the production of obstruction or 
the migration of Ascaris by gentian violet or an enhanced toxicity of gentian 
violet when A. Iwnhricoides is present, and the subject therefore seems to justify 
further exploration. This is particularly indicated, in view of the fact that 
gentian violet was first used bj^ DeLangen® against Strongyloides stercorolis 
which invades the intestinal mucosa, and Faust and Yao® began its use in 
Olonorcliis sinmsis infections which may produce marked alterations in the 
liver of man. The course of therapy in Olonorcliis infections may be two to three 
times as long as that recommended for Enterohius. 

If gentian violet is irritating to Ascaris and thereby causes serious compli- 
cations, its routine use in pinworm infections Avithout first eliminating the 
Ascaris present might be dangerous. A routine frequently followed is to treat 
for pinworm on the basis of a positive N. I. H. cellophane swab (or an adult 
worm found on the stool by the patient) which seldom detects the presence of 
Ascaris. According to this warning an examination of the stool for Ascaris 
and its treatment if found is imperative. 

It is Imown, of course, that carbon tetrachloride when given to Ascaris in- 
fected persons may cause the worms to migrate or ent'vvine themselves together 
and produce intestinal obstruction (Lamson, IMinot, and Robbins.^® Until this 
appears not to happen in the case of gentian violet, it should be given considera- 
tion in the use of that drug in the presence of Ascaris. The chemical constitution 
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of gentian violet is, however, so different from that of carbon tetrachloride that 
it would he surprising if their action on Ascam were similar. 

Kouri, Sehek, and Eivera’ reported treatment with gentian violet of two 
children who harbored both Strongyloidcs stercoralis and A. lumbricoid^s ^d 
noted no evidence of the migration of Ascaris or of intestinal obstruction due 
to them. The children were 8 and 12 years old and were given 100 mg. of 
gentian violet daily for ten consecutive days. The 12-year-old child was later 
given an additional five-day course of gentian violet. 

On questioning physicians practicing in the mountainous areas of our 
southeastern states as well as one in the tropics where both Ascaris and Entero 
Hus are often found to be present in the same individual, I learn that they 
have been treating pinworm with gentian violet without first ascertaining 
whether or not Ascaris is present and eliminating it. They have noted no unto- 
ward reactions. In one mountainous area where I recently found 60 per cent 
of the children in one school infected with Ascaris, a local physician has never 
seen a case of obstruction due to Ascoris despite the fact that it is his custom 
in this area to treat children with gentian violet for pinworm. 

To test the possible stimulating effect of gentian violet upon Ascaris a 
number of live A. lumbricoides were secured from pigs at a slaughter house and 
immersed in varying concentrations of gentian violet in salt solution. The 
worms were maintained at 35° C. and observed for two hours. (Table I.) 


Table I. Acrrmr or Ascaris Lumbricoides (Prom Swine) in Gentian Violet Solutions 


gentian violet 

CONCENTRATION 

WORMS 

TIME IN gentian 
VIOLET AT 35° C. 

(EE.) 

ACTIVITY 

1 to 1,000 

4: 

2 

Slightly more active 
than controls 1 

X to 10,000 

4 

2 

Same as controls 

1 to 20,000 

4 

2 

Same as controls 

1 to 50,000 

4 

2 

Same as controls 

1 to 100,000 

4 

2 

Same aa controls 

Controls 

4 

2 


It will be noted in Table I that the gentian violet solutions did not stimulate the 
worms to especial activity and did not result in their clumping together. The 
worms in the 1 to 1000 gentian violet solutions were perhaps slightly more active 
than the controls, the difference in activity, if any, however, was not marked. 

In light of the findings in Table I and in view of the failure of the gentian 
violet to stmulate Ascam to migrate or cause obstruction in patients treated for 
btrongyloi^s or pinworm and since three out of four Ascam infected dogs 
tea e yit this drag passed part or all of their worms, it was deemed safe and 
worth while to test it on Ascaris infected children. 

children harboring A. lumbricoides were given gentian violet by 
mouth two or three times a day for ten consecutive days. (Table II). The 

pinworm (10 mg. per year of age) was 
Children 8 years of age 

yo ger were given 2 piUs of 32 mg. gentian violet daily and children of 9 
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years of age and older were given 3 such pills. The pills were '^Seal-Ins’’ timed 
to break up in four and one-half hours and were taken from one-half to one 
hour before meals. Stools were collected from time to time to check the 
presence of the gentian violet in them and the children were questioned daily 
for evidence of toxicity of the drug. 

There was no evidence that the Ascaris were stimulated by the gentian 
violet. No worms migrated out of the mouth or anus and there was no evidence 
of intestinal obstruction by them. Only two children complained of abdominal 
pain. It occurred in both on the sixth and seventh day of treatment. The 
pain in one child was deemed sufScient for the drug to be discontinued for 
the seventh day of treatment, the other child continued treatment. The 
abdominal pain disappeared in both and was probably caused by the gentian 
violet, as such distress is encountered in persons taking gentian violet who are 
not infected with Ascaris, Two children became nauseated but did not vomit. 
A daily check was made on the number of stools passed by each child. In 
general the number increased slightly during treatment and there was a tendency 
toward looseness. The absence of vomiting, abdominal distention, and the 
presence of several daily bowel movements definitely rules out intestinal obstruc- 
tion by the Ascaris in the treated children. 

The stools of the children treated with gentian violet were all egg-counted 
by the Stoll and Hausheer^^ technique before treatment and one week after the 
completion of the ten-day treatment with gentian violet. Eesults are shown in 


Table n. Administration of Gentian Violet to Children Infected With Ascaris 
Ltjmbricoides — * ‘ Seal-Ins ’ ^ Pills Given for Ten Consecutive Days 





DOSE 

EGG COUNT 

' 0.075 C.C. 


NO. 

age j 

WT. j 

MG. 

DAILY 

BEFORE 

TREATMENT 

after 

TREATMENT 

TOXICITY 

1 

12 


96 


0 

None 

2 

13 

104 

96 

26,500 

28,000 

None 

3 

12 

96 

96 

1,400 

20,500 

None 

4 

12 

90 

96 

27,600 

19,900 

None 

5 

10 

80 

96 

2,600 

3,000 

None 

6 

10 

80 

96 

1,000 

0 

Abdominal pain sixth and 
seventh days of treatment 

7 

12 

80 

96 

1,600 

200 

Nausea 

8 

10 

76 

96 

8,400 

5,900 

None 

9 

11 

74 

96 

14,000 

0 

Nausea 

10 

10 

70 

96 

1,900 

300 

None 

11 

11 

70 

96 

5,900 

18,500 

Abdominal distress sixth 


and seventh days of treat- 
ment; no drug given on 
seventh day 


12 

11 

68 

96 

2,300 

7,800 

None 

13 

9 

68 

96 

900 

2,200 

None 

14 

9 

68 

96 

500 

0 

None 

15 

11 

66 

96 

75,700 

35,400 

None 

16 

7 

60 

64 

15,200 

4,800 

None 

17 

8 

60 

64 

80,400 

39,400 

None 

18 

8 

56 

64 

24,600 

6,700 

None 

19 

7 

50 

64 

8,500 

500 

None 

20 

8 

50 

64 

5,000 

700 

None 

Total 




308,000 

193,800 
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Table II. It vnO. be noted that four of the infected children lost all of their 
worms during treatment and that the total egg count of the group fell from 
308,300 to 193,800 per cubic centimeter of feces, a reduction of 37 per cent.^ On 
the basis of this study gentian violet cannot be classed as an effective ascaricide, 
although it appears to have some activity against this parasite. 

DISCUSSION 

The failure of routine gentian violet pinworm therapy to stimulate A* luuu 
bricoides to migrate or produce intestinal or pharyngeal obstruction in twenty 
treated children indicates that this drug is not specifically irritating to the worm. 
It is possible, however, that if large numbers of Ascaris infected individuals 
were given gentian violet, that instances of migration or obstruction by tbe 
worms might be encountered. Such was reported by Lambert® to be the case 
in Ascaris infected persons treated with carbon tetrachloride. Lamson, hlinot, 
and Robbins^® also reported several instances of Ascaris migration and pha- 
ryngeal and intestinal obstruction following the administration of carbon 
tetrachloride. On the other hand many persons infected with Ascaris have been 
given carbon tetrachloride without untoward results.® The chemical constitu- 
tion of gentian violet, a methylrosaniline, is very different from that of carbon 
tetrachloride, a halogenated hydrocarbon, and there seems no more reason to 
suspect gentian violet of this ^‘stimulating’^ property than the muny sulfonamide 
compounds which are given without a thought of Ascaris complications. 

Migration of Ascaris and obstniction occurs occasionally in sa-caRed 
normal children infected with Ascaris and perhaps more commonly in persons 
mth fever.® Watkins and Moss^^ reported two cases of acute intestinal obstruc- 
tion in children before and following treatment with the time honored Ascans 
remedy, santonin. 

It is recognized that an individual infected ivith Ascaris and with pinworms 
should have both parasites eliminated. Since the treatment of the Ascaris 
infection can readily be accomplished ivith hexylresorcinol (^^Crystoids” Anthel- 
mintic) and as some of the Enterobius will likewise be eliminated at the same 
time, it is suggested that this treatment precede the gentian violet treatment 
aimed specifically at Enterobius}^ ^ 


SUMMARY 

1. Gentian ^uolet therapy for ten consecutive days did not produce find- 
ings suggestive of migration of A. lumhricoides or in intestinal or pharyngeal 
obstruction in twenty treated children. It appears, therefore, that gentian violet 
IS not a specific irritant to Ascaris. 

• 1 reduction in the Ascam egg count following gentian 

^^o e erapy suggests that this substance is slightly effective against Ascaris. 


1. Brown, H. W. 

2. Brown, H. W. 

3. Cram, E. B.: 
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toxoplasmosis in a large ^EtNNESOTA PA^IILY 
Forrest H, Adams, M.D., Richard Horns, IM.D., and Carl Eklund, M.D. 

MiNNEiVrOUS, ^IlNN. 

TT ^YAS found by Wolf, Covren, and Paige in 1939^ that a protozoan of the 
1 genus Toxoplasma, long kno'wn to be pathogenic for certain lower anunals, 
can also infect man, producing the disease, toxoplasmosis. ^ In man the infection 
can be either congenital or acquired. The most common signs in the congenital 
form are hydrocephalus, microcephalus, chorioretinitis, cerebral calcification 
(demonstrable by roentgenogram) , and psychomotor disturbances, especially 
convulsions. The acquired disease usually produces the s3Tnptoms of an acute 
encephalitis, or more rarely an atypical pneumonia with a generalized maculo- 
papular skin eruption. Since 1939 thirty-odd hnman cases of toxoplasmosis 
have been reported."'"'" However, at the present time little is known regarding 
the epidemiology of the disease. Therefore, case reports with special studies 
relating to the circumstances under which the disease makes its appearance 
should continue to he of value. 

Reports in the literature indicate that mothers of infants with toxoplasmosis 
usually have demonstrable antibodies against tbe toxoplasma organism in their 
blood. However, extensive investigations of such families have not been re- 
ported. Obviously, knowledge concerning the entire family of each proved 
case would be of great importance in determining the infectivity rate and the 
range of variation in symptomatology in such cases. 

We were fortunate in having the opportunity to study a typical case in 
a 14-y ear-old girl who was a member of a large Minnesota family. The patient 
had ten living siblings and five other close relatives, all of whom were very co- 
operative. Complete physical studies, including funduscopic examinations, were 
made on eleven members of the family. Neutralization tests against the toxo- 
plasma organism were done on blood serum from these and four other members 
of the family group. Two siblings of our patient could not he studied as one was 
in the Armj’’ overseas and the other died at birth with an enlarged head. The 
latter sibling might have suffered from hydrocephalus due to toxoplasmosis 
occurring in utero, a condition not infrequently referred to in the literature.^ 
Since no post-mortem examination was made, however, this cannot be listed as 
a proved case. 

CASE REPORT 

^ C. G. \\as a 14-year-old white female, the of twelve children bom of two seem- 
ingly normal adults of German extraction. She had complained of nervous headaches since 
s\o was a small child. At 12 years of age she first complained of transitory spots before 
her eyes unassociated with any particular activity. Comcidentally, she began to have oeca- 
Bior^am in the right eye, heard noises in the right ear, and suffered from attacks of 

sola :Srd ^h^MIm??s^o^State^Board^ Ophthalmology of the University of Mlnne- 
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nosebleed every three or four weeks. Nine months before admission to the hospital, the 
headaches became more severe and were described as ^^migraine-like'' by the patient. They 
occurred one or two times monthly and were frequently accompanied by vomiting. At times 
she became somewhat lethargic and frequently slept from three to four hours during the day. 

Although the patient was said to have been born one month prematurely, her birth 
weight ^as seven pounds. She was bottle fed. She received cod-liver oil but no orange 
juice. She walked at 10 months of age and said words at 17 months. When the patient 
was in the fourth grade at school, the school physician informed the mother that she had 
no central vision in the right eye. In spite of this poor vision, however, the child did veo’ 
well in school, receiving high grades until the severity of her attacks of headache required 
her to stay at home. 

At the time of her admission to the hospital, physical examination showed her to be 
a fairly well-developed, well-nourished, cooperative, intelligent, 14-year-old white female 
who did not appear acutely ill. The head was 56 cm, in circumference, a normal measure- 
ment for her age. The body temperature was 98° T.; pulse, 96; respirations, 22; and blood 
pressure, 110/70. The general physical examination was negative, but the neurological 
examination revealed several positive findings. 



Fig. 1. — A photograph of the fundus of the patient^s right eye showing an area of 
chorioretinitis indicated by the arrow. The circular white areas are reflecGons of ligrht 


The cranial nerves were normal except for II and VIII. Punduscopic examination of 
the eyes showed a bilateral papilledema of about two diopters. The retina of the right 
eye, as shown in Fig. 1, had a large central area of degeneration with patches of black 
pigment, white exposed sclera, and some choroidal vessels. The area was about two disc 
diameters across and was sharply demarcated. The left retina had two smaller areas of 
degeneration which consisted of black pigment deposits one-fourth disc diameter across. 
These areas vere interpreted as evidence of chronic chorioretinitis. There was no indica- 
tion that this was an active process. The visual fields for both eyes were normal peripherally, 
but there was a large central scotoma in the right field. The visual acuity was nearly zero 
in the right eye and 20/160 in the left. Audiogram readings revealed a slight loss of 
hearing in the right ear in the low frequencies; readings of the left ear were normal. 
The superficial and deep reflexes were normal throughout, except for hyperactivity of the 
knee and ankle jerks. The great toe signs were negative, A fine tremor, which was ac- 
centuated on exertion, was present in both hands but was more prominent in the left. 
While coordination was slightly impaired, sensation was intact throughout. 
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one of iia (C. E.) proved to be positive. 



Pig^, 2. — roentgenogram of the patient's skull showing the scalping of the Inner tabic 
due to increased intracranial pressure and also a small area of calcification indicated by 
the arrow. 

A ventriculogram was performed on Jidy 8, 1944, beeause it seemed urgent to relieve 
the increased intracranial pressure. This revealed the presence of a marked hydrocephalus 
of the lateral ventricles and the third ventricle but no filling of the aqueduct of Sylvius 
or of the fourth ventricle as seen in Ihg. 3. Since there were no other findings in the 
neurological examination suggestive of a cereheUar or a midbrain tumor, the tentariv© con- 
clusion was reached that the obstructing lesion was probably inflammatory in character 
and was due to the Toaroplasma infection. On July 12, 1944, the posterior fossa was 
exposed through a suhoccipital incision and the arch of the first cervical vertebra was 
removed by Dr. W. T, Peyton, to whom we are indebted for a description of the surreal 
procedures employed. “When the cistema magna was opened, fluid appeared to com© from 
the thir d ventricle through the aqueduct. Nevertheless, a Thorkildsen type of drainage 

toxopln^a ^ ailuUons of the 
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FifT. 3. — a. Anteroposterior and 6 , lateral views of the skull and brain a.* Rhnwn in a 
ventriculogram. Marked hydrocephalus of the lateral and third ventriclS buT no^ of 

the aqueduct or fourth ventricle can be made out* ntxmg oi 
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of tlve right lateral ventricle into the dstema magna was carried out, a properly fashione 
Incite tube 3 mm. in diameter being used instead of a rubber catheter. 

Snbscencut te this operation the patient was symptomatically improved for a mMe 
but then became progressively vforsc. She complained of beadaebe, became apathefao and 
incontinent, and the operative wound began to bulge. On August 14, 1944, the Incite 
tube was removed and the cboroid plesns in tbe right lateral ventricle waa destroyed by 
coagulation. It was felt that the Toxoplasma in some way might have caused- a decrease 
in the ahsorption of cerehrospmal fluid, thereby upsetting the secrotioU'absorption 
Such an imbalance has in some instances boon cotrcc.ted by destroying part of the choroid 


plexus. 

Her immediate postoperative course v^as uneventlui except for one generalized^ con- 
vulsion. Since the iast operation the patient has shoxm progressive improvement with a 
complete cessation of headaches, vomiting, tiniutns, epitaxis, lethargy, and pain in the eye. 
She occasionally complains of scotomas, hut this s>mvptom is undoubtedly due to an irre- 
versible process related to the chorioretinitis, ^here hue been ehserved a gradual inercase 
in visual acuity in the left eye. With correction of a fairly marked refractive error, the 
visual acuity in the left eye was found to he 20/20 in January, 1945. The vision in the 
right eye was not improved* 

While psychometric testa were unfortunately not carried out heiore cauterization of 
the choroid plexus was done, six months following this procedure the patient ahoTved an 
mtelUgence quotient of 109 on the Stanford-Binet scale* Such a high rating seemed quite 
Tomarkable in view of the severe hydrocephalus known to have been present. 


Oi(ution of orqani&m 
'/20 Moo *AOOO ViOiOQO 



^ N ^ I2qears 



O Saline control 


(Vecrosf's ^nd'uroh'on 

ond erythema 

V, Complete neutraiirotion 


P, Portia} neutralization 


done 'back the intracutaneous neutralization tests 

and a saline control are shown yanjng- de^ree^ of neutralization, 

neutral IzaUon, 3noun. The l-jear old sibling js the only one who showed no 

diagnosis ot toxoplastnoaia was confirmed by the positive neutral- 
two rrr^of ftTinfD j ^ tosfs wss Obtained also from the mother, father, grandfather, 

nentralization patient. All of the aiblmga tested showed positive 

youngest child who was 12 montL of ago at the time, 
as fitruno fihown m Fig, 4. The mother's neutralization was fully 

V.‘* '■'‘rr'' »' p>«»* 

nentralization the Ritm'f/* patient's maternal grandfather did show slight 
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Pollowing the discovery of the many positive neutralization tests in this family against 
the Toxoplasma, vre became interested in determining how many of the members exhibited 
the signs and symptoms of the disease. Accordingly each sibling and the mother of the 
patient were given a complete physical and neurological examination, including funduscopic 
study. Roentgenograms of the skull of each subject were obtained and the hemoglobin, 
white blood cell counts, and sedimentation rates were done on each. All of the siblings 
and the mother were found to be normal on these physical, laboratory, and x-ray examina- 
tions except for “the presence of a comeal scar in one eye of the mother which had been 
present since she was 3 years of age. 



FIp. 5. — A pedi^ee chart showing- the number of positive neutralization tests found in 
the family of C. G. The arrow points to the patient, C. G. 

tin dj cates a healthy sibling- not tested. 

♦Indicates a full term infant who died of an enlarged head soon after birth. 

DISCUSSION 

Toxoplasmosis probably occurs in infants and children with much greater 
frequency than is at present appreciated. It should be considered in the dif- 
ferential diagnosis of all cases showing hydrocephalus, microcephaly, chorioi’et- 
initis, cerebral calcification, psychomotor disturbances, encephalitis, and atypi- 
cal pneumonia accompanied by a spotted-fever-lilce rash. That the disease can 
be acquired in utero appears to have been demonstrated beyond question. The 
Toxoplasma probably crosses the placental barrier and infects the fetus. The 
infection can manifest itself at an early age, thereby producing a fetus or a 
newly bom infant with hydrocephalus or loicrocephalus, or it can remain re- 
latively latent until early childhood. Without serologic tests in early infancy 
or definite knowledge of the mother’s infection having existed before the child's 
birth, it is impossible to determine with certainty whether the disease in an 
older child is congenital or acquired. Positive neutralization tests in the siblings 
as well as in the mother might merely mean that all had acquired the infection 
from, a common source. The fact that the only sibling of our patient, C. 6., to 
show a negative 'neutralization test was an infant might he interpreted as in- 
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dicating that infection in the others was acquired post partum, but this circum- 
stance alone does not constitute adequate proof for such a conclusion. An in- 
tensive investigation of the farm animals and wild life of the region as a pos- 
sible source for this infection is contemplated. The positive neutralization teste 
in the siblings of our patient who had no signs or sjunptoms of toxoplasmosis 
when examined merely indicates that they have been infected, whether ante 


partum or post partum. 

The complete and prolonged relief of symptoms caused hy progi'essive hy- 
drocephalus in our patient by partial coagulation of the choroid plexus is a 
point of special interest. The fact that her intelligence had been little if at all 
impaired by the degree of hydrocephalus present is likevdse worthy of special 
note. This, together with the recency of development of acute symptoms and 
signs of increased intracranial pressure, indicates that blockage of the ventri- 
cular system could not have been present over a long period of time. 


SUMiLARY 

1. A typical case of toxoplasmosis occurring in a 14-year-old girl is reported. 

2. Positive neutralization tests against the Toxoplasma organism were pres- 
ent in the patient, her mother, and eight of nine siblings tested. 

3. The mother and the nine siblings had no clinical symptoms or signs of 
toxoplasmosis as determined by physical and roentgenologic examination. 

4. Partial coagulation of the choroid plexus gave complete and prolonged 
relief of symptoms due to hydrocephalus. 

5. Preservation of essentially normal intelligence in spite of the presence 
of fairly marked hydrocephalus was notable. 

6. 'Whether infection in this patient and her siblings was congenital or 
acquired could not he ascertained from the available data. 
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ADDEKBUhl 

j this manuscript vras subnutted, ‘we have had an opportunity to examine ai 

fundu^q^nn^^ oldest sibling of Our patient. Physical examination, includii 

nmif qr ^ mentgenologic tests, was entirely normal on this sibling; however, sever 
neutralization tests against the toxoplasma were definitely positive. 



A COIilPAEATIVE STUDY OF THE ^^BDVIUNE EESPONSE^’ TO 
VARIOUS PERTUSSIS ANTIGENS AND THE DISEASE 

Leo Cravitz, Dr.P.H., and John W. Williaais, M.D. 

Caaibridge, Mass. 

T he primary objectives of this investigation were first, to learn what factore 
are involved in pertussis immunity; and, secondly, to determine what con- 
stitutes an effective prophylactic agent against pertussis. 

‘Within the last few years the value of Hemophilus pertussis vaccines for 
active immunization against whooping cough has received considerable atten- 
tion and has been the object of extensive clinical investigations. The results 
obtained by a number of workers, summarized by Maclean,^ Strean and asso- 
ciates,^ and the Council of Pharmacy and Chemistry of the American Medical 
Association,® show that, although the immunity produced is substantial, it is 
not of the solid type kno'wn to occur after some other prophylactic, such as 
diphtheria toxoid. LikeAvise antibacterial serum for treatment and bacterial 
antigen for testing susceptibility have not yielded results sufficiently conclu- 
sive to warrant universal usage of these agents. 

H. pertiissis is knoAvn to elaborate a toxin which is lethal for mice, guinea 
pigs, and rabbits Avhen injected intravenously, and dermonecrotic in small 
doses. In agreement with Evans^ and Strean® it seems reasonable to believe 
that resistance to such a potent toxin Avhich is also antigenic might have some 
importance in immunity. 

In view of the importance of pertussis endotoxin and antiendotoxin 
(Strean®'^®), it Avas deemed adAusable to study the nature of this material as 
compared Avith pertussis bacterial Amccines and the Lederle Detoxified Antigen. 
The latter is prepared from the filtrate of pertussis broth cultures, whereas the 
pertussis endotoxin is prepared by physical disruption of the organisms, fol- 
loAved by subsequent chemical treatment. In this direction animal and clinical 
studies were conducted, 

animal experiment 

Six rabbits Avhich gaA^e identical skin reactions to .025 M.L.D. and .037 
M.L.D. of glycerinated toxin Avere chosen. Tavo rabbits Avere immunized Avith 
the detoxified pertussis antigen, tAAm rabbits Avith Sauer’s vaccine, and tAvo 
rabbits Avere designated as control animals. The rabbits Avere injected sub- 
cutaneously, once each week, so that after six Aveeks each had received a total 
of 6 c.c. of the respectiAm antigen. The first inoculation consisted of a 0.5 c.c. 
dose, the next four injections Avere of 1 c.c. amounts and the last inoculation 
was a 1.5 c.c. dose. The animals were tested for antitoxin and agglutinins two 
Aveeks after the final inoculation. 

^ Antibody Titration Techniques. — The antitoxic response was titrated in 
minimum reactive doses (M.R.D.) determined by intradermal inoculations of 

From the Department of Public Health, Massachusetts Institute of Technology. 

AVe wish to acknowledge our gi'atitude to i^erst, McKenna & Harrison. Limited, Houses 
Point. N. T. and to Lederle Laboratories, Inc., Pearl River, N. T. for materials provided In 
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0.2 C.C. of toxin diluted in saline. The end point (M.R.D.) was the highest 
dilution that caused a necrotic area in the control rabbits. On this basis we 
determined the number of minimum reacting doses of toxin against which the 
immunized animals were protected. 

The agglutination response was determined by a macroscopic tube aggluti- 
nation test. Tubes 10 by 75 mm. were used. In the first tube 0.1 c.c. of serum 
was added to 0.4 c.c. of 0.85 per cent sodium chloride by means of a calibrated 
capillary pipette. After mixing twenty times by wlthdraudng into the pipette, 
0.25 c.c. of the original dilution was transferred to the second tube to which 
0.25 c.c. of 0.85 per cent of sodium chloride had been added. Subsequent 
dilutions were made similarly until 9 dilutions of serum had been made. 

To the 0.25 c.c. of diluted serum in each tube, 0.25 c.c. of antigen (100 
billion organisms of Phase I per cubic centimeter) was added. This gave final 
serum dilutions of 1:10 to 1:2,560. The tubes were shaken for two minutes 
and placed in the 37° C. incubator for two hours, with occasional shaldng. 
The tubes were read with the naked eye by holding them against an ordinary 
hull’s eye microscope lamp in a darkened room. 

Procedure . — For the intradermal titration of the toxin, we removed the 
hair from the backs of the rabbits by means of a barium sulfide-starch depila- 
tory mixture. We then marked the depilated areas into appropriate squares 
with carbol fuchsin. Inoculations of 0.2 c.c. amoxmts were made. 

Resxilts . — The highest dilution producing necrosis in the control rabbits 
was that of 1:160. Since there was necrosis at the 1:160 dilution and not at 
the 1;320 dilution, the critical dilution may have been somewhere between 
these two values. The necrosis at 1:160 did not appear very strong and, there- 
fore, it did not seem likely that a much higher dilution would give necrosis. 
Nevertheless, dilutions ranging from 1:160 through 1:320 were made up so 
that dilutions of 1:160, 1:180, 1:200 were used for the final titration. Necrosis 
was again produced only at the 1:160 dilution, the 1:180 dilution shoiving 
only a slight suggestion of inflammation but no definite necrosis. Therefore, 
0.2 c.c. of a 1:160 dilution represents the M.R.D. value of the toxin suppKed 
to us by the Lederle Laboratories. 

Necrotic Effect of Pertussis Toxik in Immunized Animals 

DETOXIFIED AKTIGEK 

Undiluted Toxin* 

1:2 1:16 
1:4 1:32 

1:8 1:64 


CONTROL 

I’.IO* 1:320 

1:20* 1:640 

1:40* 1:960 

1:80* 1:1280 

1:160* Saline 

•Necroses. 


SAUER 

1:50* 1:80* 
1^10* 1:160* 
1:20* 1:320 
1:40* 1:610 


tu immunized ivith Sauer’s Taccine also showed necrosis ii 

ine i:lb0 dilution we may conclude that these rabbits were unable to neu 
tralize the toxin and had no antitoxic immunity. 

f i, immunized with Lederle toxoid showed no necrosis np througl 

the 1:2 dilution but did show necrosis %yith the undiluted toxin. These ani 
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mals are therefore not resistant to 160 M.E.D. but are protected against 80 
M.E.D. of toxin. 

Thus, we have demonstrated that the Lederle detoxified antigen produces 
an antitoxic immunity not evoked by immunization with a bacterial vaccine 
like Sauer’s. 

Now let us consider the results obtained with the agglutination test pre- 
viously described. The serum of the control animals produced agglutination 
through a titer of 1 :405 but not 1 :80. Of the two animals immunized with the 
detoxified antigen, one gave an agglutination of 1;160 and the other at 1:320. 
The animals immunized with Sauer’s vaccine gave a strong agglutination at 
the highest dilution then made, 1:2,560. We therefore made further dilutions 
up to 1 :25,000 and obtained agglutination at 1 :15,000 for the serum of one 
animal. For the serum of the other animal an agglutination was produced 
at a titer of 1 :10,000. These results are summarized in Table I. 


TabiiB I. Agglutination of Phase I Organisms With the Serum of the Immunized Anb 

Control Animals — Experiment 1 


ANIMAL 



— ' 

final serum dilutions with phase I suspension 


— 


1 

1 


1 

1 

1 

1 

1 

1 1 

1 

1 

1 

1 


10 

20 

40 

80 

160 

320 

640 

1,280 

2,560 5,000 10,000 15,000 20,00025,000 

Detoxified 

+ 

+ 

+ 

+ 

+ 

0 

0 

0 

0 


— 



antigen 1 

Detoxified 

+ 

+ 


+ 

+ 

+ 

0 

0 

0 


— 

— 


antigen 2 

Sauer 1 

+ 

+ 

+ 


+ 

+ 

+ 

+ 

+ + 

+ 

+ 

0 

0 

Sauer 2 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ + 

+ 

0 

0 

0 

Control 1 

+ 

+ 

+ 

0 

0 

0 

0 

0 

0 



— 


Control 2 

+ 

+ 


0 

0 

0 

0 

0 

0 

- 

- 

- 

- 


The results obtained with agglutination by the sera of the Lederle-im- 
munized rabbits indicate the presence of agglutinogen in the Lederle toxoid. 
Apparently, lysis of some of the organisms occurs during the six day cultiva- 
tion in broth so that bacterial antigens as well as the toxin, are present in 
the filtrate. 


Table II. Summary of Antibody Titrations — Experiment 1 


animal 

vaccine (dosage : 6 c.c. 

OVER SIX-WEEK PERIOD) 

AGGLUTINATION 

TITER 

HHIII 

1 

Sauer 

1:15,000 

0 

2 

Sauer 

1:10,000 

0 

3 

Detoxified antigen 

1:160 

80 

4 

Detoxified antigen 

1:320 

80 

5 

Control 

1:40 

0 

6 

Control 

1:40 

0 


It may be noted, from Table n, that Sauer’s vaccine shows a marked 
ability to produce agglutinins in animals immunized with this antigen. It is 
conceivable that the production of agglutinins plays an important role in the 
prophylaxis against pertussis. 

animal experiment 2 

In addition to clinical investigation with combined endotoxoid vaccine 
(Strean) the following animal experiment was tried. Four animals were 
selected on the basis of their intradermal reaction to 0.025 M.L.D. of the exo- 
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toxin (Lederle) and tlie endotoxin (Strean). One received mjeetions of 
Saner’s vaccine, one was immunized with detoxified exotoxin (Lederle) an- 
other rahhit was given injections ndth combined pertussis endotoxoid vaccine 
(Strean), while the fourth was designated as a control. ^ Each animal received 
a total of 9 c.c. of the respective antigen and was inoculated with 1 c.c. 
amounts each week for the first five weeks, followed by 2 c.c. injections spaced 
two weeks apart. They were tested for agglutination and antitoxic immunity 
two weeks after the last iaoculation. 

Procedure and Eesulfs . — ^In this experiment we did not titrate the anti- 
toxic immunity quantitatively, but compared the dermonecrosis of the im- 
munized rabbits ivith that of the control rabbit qualitatively. The dermo- 
necrosis was produced by intradermal injections of various dilutions of the 
Lederle exotoxin, and the Strean endotoxin. Two solutions of purified endo- 
toxin were used: (1) endotoxin freshly reconstituted ivith saline; (2) endo- 
toxin previously reconstituted with a 50-50 mixture of glycerol and broth and 
stored at 10° C. for one month. The Lederle exotoxih was also stabilized -with 
50 per cent glycerol. All of the toxin dilutions were made with nutrient broth 
and injected in 0.2 c.c, amounts intracutaneously. The skin reactions were 
observed seventy-two hours after the injections were made. 

The agglutination titer was determined by macroscopic tube agglutination. 
The results are given in Table IH. 


Table HI 


VACCINE 


SERUM DILUTIONS WITH PHASE I SUSPENSION 



1 

1 1 

1 

1 

1 

1 

1 

Detoxified antigea 

Combined endotoxoid vaccine 
Bacterial vaccine 

500 

+ 

+ 

+ 

1,000 5,000 

0 0 

4- + 

+ + 

10,000 

0 

+ 

+ 

15,000 

0 

+ 

+ 

20,000 

0 

+ 

+ 

50,000 

0 

+ 

+ 

100,000 

0 

0 

0 


The following observations were made with reference to the activity of 
the toxins and the antitoxic immunity produced : 

1. The necrosis produced by the endotoxin was greater than the necrosis 
produced by the exotoxin per- minimal lethal dose as observed from the re- 
sults obtained in the control rabbit. 

2. The exotoxoid-immxmized animal was resistant to the dermonecrotic 
effects of the endotoxin while the endotoxoid-immunized animal was resistant 
to the dermonecrotic effects of the exotoxin. 

3. The Sauer-immunized rabbit showed little or no protection against the 
necrotic actmty of the exotoxin but was partially protected against the der- 
monecrosis of the endotoxin. 


4. There was no apparent difference in the dermonecrotic activity of the 
resi y reconstituted endotoxin as compared with the stored endotoxin stabil- 
ized in a fifty-fifty mixture of glycerol and broth. 


suggest that the endotoxin contains a factor which is dermt 

nnd “ addition to a factor both lethal for mic 

and dermonecrotic. The latter factor, in all probability, is identical ^tH 
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similar to the exotoxin. Sauer’s vaccine appears to have protected against 
the dermonecrotic activity of the nonlethal factor but not against the dermo- 
necrosis produced by the exotoxin. 

The agglutination titer of the rabbit immunized with combined endotoxoid- 
vaccine (Strean) corresponded with that of the Sauer-immunized animal. The 
detoxified antigen (Lederle) produced agglutinins in low titer. Obviously, 
then, the combined endotoxoid-vaccine is as good for the stimulation of bac- 
terial antibodies as Sauer’s vaccine, and, in addition, is capable of producing 
antitoxic immunity against the endotoxin and the exotoxin. 



Pig. 1. — Positive reaction 



i 


Pjg. 2 — Positive reaction. 

CLINICAL STUDIES 

In order to study the immune response we performed antibody titrations 
on children at the Boston Health Department Well Baby Climes, at the South 
Department/ of the Boston City Hospital, and at the Morgan Memorial Day 
Nursery. Thus, we were able to study the immune response in children who 



177 


CRAVITZ AND ^VILUAMS.: PERTUSSIS ANTIGENS 

bad been inoculated ■svitb Sauer’s vaccine, tlie Lederle antigen, and the Ayerst 
combined vaccine; in children during the course of illness and convalescence; 
and in children who had had the disease in years past. We utilized the 
agglutinin-opsonic index test for the detection of bacterial antibodies and the 
intradermal neutralization test in rabbits for the detection of circulating anti- 
toxin as well as the Strean skin test. 

Antibody, Titration Techniques . — The agglutinin-opsonic index was de- 
veloped and used by us for the detection of circulating pertussis bacterial anti- 
bodies— the test is described heremth. 


f ' 




3. — ^Positive reaction. 



4. — Negative reaction. 

Anfipen: A homogenous suspension in sodium citrate solution of MUed 
pertu^is bacilh (Phase I) standardized against positive and negative sera and 
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whole blood. The blood and antigen are thoroughly mixed by rocking gently 
back and forth for one minute. The mixture is incubated at 37° C. for thirty 
to sixty minutes, with occasional shaking. 

Preparation of Slides^ The incubated mixture is rocked gently to redis- 
tribute the cells and organisms. With a capillary pipette, a drop of the blood- 
antigen mixture is placed on the end of a clean slide. The slide is placed on 
the table with the second index finger of one hand under the end which holds 
the drop. With a slide held in the other hand at an angle of about 30 degrees 
to the first, the drop is touched so that it follows this slide which is being 
drawn gently to the end of the first slide. By the time that the end of the 
slide is reached, the drop should be used up. The film is then dried in air and 
stained with Wright’s stain in the usual manner. 

A control is run consisting of 0.1 c.c. normal, negative blood with 0.1 c.c 
of antigen. 



F1&. 5 — ^Negative reaction 


Examination of Slides: Examine under oil immersion, count twent 7 -five 
normal polymorphonuclear neutrophiles and examine for phagocytosis. The 
opsonocytophagic activity is rated on a 4 plus basis. 

1 plus : 15 to 20 of the 25 cells contain from 20 to 50 bacilli 

2 plus: 20 to 25 cells contain from 20 to 50 bacilli 

3 plus : At least 20 of the 25 cells contain 50 or more bacilli 

4 plus : All 25 cells contain 50 or more bacilli 

Agglutination: Observed on the same slide and rated on a 4 plus basis : 

1 plus-; Definite small clumps, scattered free bacilli 

2 plus: Majority of organisms agglutinated, small clumps, 

few free bacilli 

3 plus: Nearly all organisms agglutinated, large clumps 

and small clumps 

4 plus : Complete agglutination, all large clumps 
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As a general rule, it is best to look for phagocytosis at the beginning of 
the smear and for agglutination toward the end of the smear. 

THE TITRATION OF GIRGUIiATING ANTITOXIN 

The titration of circulating antitoxin is based on a comparison of the 
necrosis produced by a standard toxin dilution nvith the necrosis produced by 
a serum-to^n mixture when injected intradermally in rabbits. 

The total volume in the neutralization tube is 2.5 c.c. This volume con- 
tains 1 c.c. of serum plus toxin and broth. The contents of the tube are well 
mixed and placed in a 37^ C. incubator for one hour. Two cubic centimeters 
of the dilution are then pipetted from the neutralized mixture into 2 c.c. of 
broth, in Wasserman tubes. The original dilution and the two successive 1:1 
dilutions are injected into the test rabbits intradermally in 0.2 c.c. amounts 
(since rabbits vary in their sensitivity to the toxin it is necessary for the test 
rabbits to give a readable necrosis wdth 0.025 M.L.D. of toxin in order that 
they may be used for purposes of titration). Eeadings are made in from 48 
to 72 hours. Each rabbit is also given a series of injections with control toxin 
dilutions. The controls are made so that one has a 0.025 a 0.037 

a 0.05 M.L.D., and a 0.1 M.L.D. in a 0.2 c.c. injection of the dilntions of 
the standard toxin. 

The antitoxin in the serum is estimated in units comparable to the 
M.L.D.’s of standard toxin neutralized by the serum. The amount of excess 
toxin present in a serum-toxin mixture is determined by a comparison of the 
necrosis produced mth the toxin in the controls. 

Antibody Titrations in Nursery Children . — group of children enrolled in 
the Eoof Nursery at several of the Boston Health Department Well Baby Clinics 
were tested for agglutination, opsonic activity, and circulating antitoxin. Sev- 
eral of the children had been previously immunized with Sauer's vaccine, a large 
number of them had had the disease, while others had neither been immunized 
nor ill with pertussis. Their histories 'with respect to pertussis were obtained 
from the files of the Well Baby Clinics. The results obtained are summarized in 
Table IV. 


Table IV. Kesults ofAntiboby Titkations in Childkbn Enrolled at the Well Baby 
Clinics or the Boston Health Department 


HISTORY 

Pertussis 

Sauer's 

Negative 


NO. or 
children 

AGGLUTINATION 

OPSONIC index 

1 4f 1 3+ 1 2+ 1 1+ 1 0 I 4f 1 3+ 1 2+ 1 1+ 1 0 i 


ANTITOXIN 


8 

22 


6 

1 

1 


11 

21 


5 

5 


11 

2 


1 

1 


4 

21 


3* 


21 

8 

22 


•Each of the three serum samples contained less than 0.2 unit of anUtoxin. 


THE AGGLUTININ-OPSONIC INDEX FOLLOWING PERTUSSIS INFECTION 

. ^ observe the production and persistence of circulating bac- 

toial anjbo^es following a pertussis infection, fifty-one children from the 
West End and North End districts of Boston who had had pertussis in the past 
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Table V, The Agglutinin-Opsonio Index in Children With a History of Pertussih 


TIME ELAPSED 
SINCE child 
HAD pertussis 

NO, OF i 
CHILDREN 

AGGLUTINATION 


OPSONIC 

INDEX 


1 4+ 1 

1 3+ 

1 2+ 

1 1+ i 

0 1 

4+ 

1 3+ 

1 2+ 

1 1+ 1 

0 

6 mo. to 1 yr. 

10 






Hj 


2 

2 


1 to 2 years 

16 

1 










2 to 3 years 

18 




12 







Over 3 years 

7 

1 

■■ 




Bi 





Total 

51 

2 

3 

14 

26 

6 

1 

18 

15 

14 

3 


few years were tested. The children varied in age from 18 months to* 8 years. 
The results are summarized in Table V. 

Agglutinin-Opsonic Ivdex During Course of Illness. — ^In order to determine 
how soon pertussis antibodies were formed, we tested thirteen pertussis patients 
at the South Department of the Boston City Hospital by means of the agglutinin- 
opsonic index test. In addition, we also took nasopharyngeal cultures to demon- 
strate the presence of Phase I pertussis organisms. The results obtained are 
shown in Table VI. 


Table VT. 


The Agglutinin-Opsonic Index in Pertussis Patients at the South 
Department of the Boston City Hospital 



Z 





NAME 


SEX 

AGGLUTINATION 

OPSONIC INDEX 

1 CULTURE 


B.P. 

P 

+ + 

+ 

+ 

J.P. 

M 

+ + + 

+ + + 


S. P. 

M 

+ + + 

+ + + + 

— 

D. D. 

M 

+ + 

+ 



K. B. 

P 

+ 




R. H. 

P 

+ 

+ + 

+ 

H. B. 

P 

+ 

+ + + + 

_ 

B. S. 

P 

__ 



U.U. 

M 

+ 


+ 

R. E. 

M 

+ 



R. C. 

M 

+ + 



T. Me. 

M 

+ + + 

+ + + 


M.H. 

P 

+ 

- * + 

- 


Interpretation of Results.— From the results summarized in Tables IV to VI 
we may conclude that the predominating "immune response” to a pertussis in- 
fection is the production of bacterial antibodies such as agglutinins and 
opsonins. The production of these antibodies begins early in the spasmodic 
stage of the disease, increases during the convalescent stage, and ^persists at a 
high level for at least several months to a year afterward. These antibodies 
are present in decreasing titers for several years after recovery from the 
disease in a comparatively large per cent of cases. Apparently there is some 
evidence of antitoxin production follomng recovery from the disease. How- 
ever, the amount of circulating antitoxin that may be detected is rather mini- 
mal and was present in only a very few of the children studied. It must be 
admitted, nevertheless, that the limit of sensitivity of the test for circulating 
antitoxin does not permit the detection of much less than 0.3 of a unit of 
antitoxin. 

Immunization with a bacterial vaccine such as Sauer’s results in the pro- 
duction of agglutinins and opsonin in high titer. There is no evidence of the 
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productiQu of antitosjn to a f)acterial Taacine. These results are m essential 
agreement -with the results of our animal experiments. 

Anatoxin Titrations in LedMwcnkted Children.-Mve clnldren ivho 
had been inoculated rrith pertussis antigen (detoxified) ivere gathered at he 
West End Health Unit for antitoxin titrations. Host of the children uere 
about 1 year old and had been inoculated between the ages of 6 and 9 months. 
The restxlts are shown in Table VH- 


Tablz VH. Aktitoxic Kesponsb in CniLDuzN With Pertussis Aktioen 

(Detoxified) 


SUBJECT i 

Tina SINCE iNOCTm\'noK ^ 

! UNITS OF ANTITOXIN 

1 vm c.c. or serttm 

X 

3 D2D, 

0.3 

2 

lltno. 

O.D 

3 

6 wk 

1.2 

4 

6wk. 

0,5 

5 

. 10 mo. 

0.0 

6 

1 yr, 1 mo. 

0.0 

7 

5 mo. 

O.S 

S 

1 yr, 3 mo. 

0.0 

0 

3 mo. 

0,4 

10 

7 mo. 

0.0 

11 

4 mo. 

0.3 

12 

4 mo. 

0.3 


These results indicate that antitoxin production follows immurdEation with 
a pertussis toxoid. However, the antitoxin levels are not high and when more 
than six months had elapsed since the last inoculation, no circulating antitoxin 
could be detected The titers in human sera are considerably lower than those 
we obtained in rabbits. The rate of antitoxin production and the decline in 
the antitoxin level, however, appear to be similar. The maximum antitoxin 
level was reached at about six weeks after immunization and declined rapidly 
thereafter. 

The Agglufinin-Opsonic Index and the Strean Test in Ghildren at the Mor- 
gan Memorial Ntirserg. — Thirty-seven children, varying from 2^/2 fo ^ years of 
age, were tested by the agglutinin-opsonic index method on one day and the 
Strean skin test on the following day. Four children who ^vere not permitted 
to attend the nursery because of a suspicious cough were brought in and skin 
tested with the rest of the group, TTe also obtained cough plates from them. 
The results o£ the sldn-testing w’ere read after twenty-four hours and, as a 
cheek, we repeated our readings a second time. We found that our second 
set of ohse rvations was identical wdth the first. The results are shown in 
Table Ym. 


comparison of the results obtained with the Strean Test and the ag- 
g utimmopsonic index shouted that in 80 per cent of the subjects, there was 
essential a^eement bet^veen the two tests. It was interesting to note that, 
even though bacterial antibodies were present, the Skin Test was strongly 
positive in fire instances and doubtfuUy positive in two others. These com 
icting were present for the most part in children who had had the 

isease. This would seem to indicate that the antiendotoxic titer had dropped 
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Table VIII. The Aggltjtinin-Opsonio Index and the Steean Test in Children at the 

Morgan Memorial Dat Nhrseet 


5TAME 

SEX ! 

[ AGQIiTJTI- ] 
1 NATION ' 

OPSONIC 1 
INDEX I 

1 i 

1 SKIN TEST ! 

HISTOBT 

B. D. 

M 


— 

2-f 

Kegative 

E.W. 

P 

>> 


absent 

Negative 

S, B. 

P 

1+ 

1+ 


W. Gin 1942 

a G. 

M 

2+ 

1+ 

absent 

W. C. in 19« 

K. 0. 

F 


- 

1+ 

Negative 

J.C. 

M 

- 


2+ 

Negative 

L. N. 

P 

- 


3+ 

Negative 

W.B. 


- 


2+ 

Negative 

A. a 

P 

1+ 

2+ 


Sauer’s, 1941 

w.c. 

P 

3+ 

2+ 

1+ 

Sauer’s, 1942 
Negative 


M 

- 

- 

2+ 


M 

1+ 

2+ 


W.C.iiil940 

B.V. 

M 

- 

_ 

1+ 

Negative 

A.S. 

M 

- 

2+ 


W.C.iiil941 

a B. 

M 

2+ 

1+ 

-- 

W.C.iill942 

E. E. 

F 

2+ 

2+ 

absent 

W.C.iiil942 • 

G.B. 

M 

— 


absent 

Lederle toxoid, 1942 

A. Z. 

F 

1+ 

2+ 

2+ 

W.C.inl941 

A.K 

P 

1+ 

1+ 


W. Gin 1941 

V,M. 

P 

1+ 

2+ 


W.C.ml941 


M 

- 

— 

1+ 

Negative 

XN. 

P 

1+ 

2+ 

1+ 

' W. Gin 1942 

M.B. 

P 


— 

3+ 

Negative 

X.B. 

P 

1+ 

1+ 


Lederle toxoid, 1942 

B,B. 

M 

2+ 

2+ 

2+ 

Sauer’s, 1942 

GT. 

M 

- 


2+ 

Negative 

A. H. 

K 

- 

- 

2+ 

Negative 

B. a 

P 

1+ 

2+ 


Negative 

W, Gin 1941 


P 

— 

- 

2+ 

U E. 

P 

1+ 

2+ 

3+ 

W.C.inl941 

B.a 

P 

- 

- 

2+ 

Negative 

K.O. 

P 

1+ 

3+ 


Negative 

B. 0. 

P 


- 

3+ 

Negative 

CHILDREN 

SEX SKm TEST 

COUGH PLATE 

P.G. 
E.K. 
A, C. 
K. T. 


M 

M 

M 


3+ 

1+ 

Negative 

Positive 

Negative 

Positive 


or that possibl7 the positive skin test was allergic and caused by the small 
amounts of agglutinogen present in the skin-testing material. It has been 
impossible, to date, to prepare purified endotoxin entirely free from agglutino- 
gen. In persons who did not have a history of pertussis the Strean Test gave 
us reliable results. 

As for the four children who had suspicious coughs, two gave a positive 
skin reaction and two were negative. The fact that the two children with the 
positive Strean test also gave rise to a positive cough plate and soon after 
developed clinical whooping cough may be regarded as significant. 

Clinical Evaluation of the Strean Test . — ^In order to further evaluate the 
Strean test, a group of children -whose histories were accurately recorded at 
the Well Baby Clinics of the Boston Health Department were skin-tested. The 
group included children who had been “immuniEed” with the Sauer vaccine, 
the Lederle antigen; children who had had pertussis; and some control chil- 
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TABtiE IX. SDUltAB-Y OF BeACTIONS OBTAINED IVlTH THE STREAN TEST AT THE IVELTi BADY 
CiiiNics OF the Boston Heai/th Department 


REACTIONS 


HISTORY 

NO. OF 
CHILDREN 

DOUBTFUL 

1 PLUS 

2 PLUS 

3 PLUS 

NEGATIVE 


Sauer 

25 

1 

7 

10 

5 

2 

I^derle 

26 

1 

12 

8 

1 

4 

Pertussis 

21 

1 

0 

2 

1 

17 

Negative 

26 

1 

10 

7 

1 

7 


Table X Percentage or Positive, Negative, and Doubtful Beactions Obtained IVitr the 
Streak Test at the Well Baby Clinics of the Boston Health Department 


1 

HISTORY j 

1 NO. OP 1 

1 CHILDREN 1 

1 aouBTruL 

I C%) 

POSITIVE 

(%1 

1 NEGATIVE 

! (%) 

Sauer 

25 

4.0 

88.0 

8-0 

Lederle 

26 

3.8 

80.8 

15.4 

Pertussis 

21 

4.8 

14.3 

80.9 

Negative 

26 

4.5 

81.9 

13.6 


dreu who had never had pertussis or been immunized against the disease. A 
summary of the results appears in Tables IX and X. 

It is significant to note that 80.9 per cent of children with a history of 
pertussis reacted negatively to the Strean Skin Test while those immunized 
ivith Detoxified Antigen or Sauer’s vaccine as well as the negative controls, 
reacted in the main positively. On the whole, there was good correlation be- 
tween the Strean Skin Test and the clinical histories of the children studied. 

We also skin tested four infants -who were about 2 montbs old. They were 
negative. Kunstler” reported the presence of neutralizing antibodies against 
pertussis endotoxin in newborn infants, which may explain these results. 

obtained positive skin tests in the majority of cWldren 
VT, Lederle “Detoxified Antigen" does not 

experiments ivith rabbits. Eabbits im- 
n^roticSlct S" ^ neutralizing the dermo- 

-e posi. 

“Combined" 

Scif’an Xrg?c sMn-testing matoSl^oSI 

control as well as fresMy^IeoStS tolfin a heated toxin 

the children at the Morimn MpmnSi at Y® snbaects some of 

the “Combined A^tigeY” J^Td. K inoculated with 

index test on them These childln performed the agglutinin-opsonic 

antigen two months ea^^r the 

Both thp hoot ;i r ™ t®®ts are shown in Table XI. 

wheal on these childre*!r'"nStin produced a sizable 

unless the Strean test is ;arrie?out ,41 a hlT/f then, 
m erroneous interpretations because of 4 ^ ^ toxin control, it may result 
antigen or individual idiosyncrasies. ^ t>fevious inoculations with a pertussi.s 
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Table XI. The AcGLUTiNm-OpsoNic Index and the Strean Test in Children Immunized 
With the Ayerst Combined Vaccine'' 






STREAN TEST 



aggluti- 

OPSONIC 



NAME 

SEX 

nation 

INDEX 

CONTROL 

TEST 

G. B. 

M 

3 plus 

2 plus 

3 plus 

3 plus 

W.B. 

M 

4 plus 

3 plus 

3 plus 


P. C. 

M 

3 plus 

3 plus 

2 plus 


B. K. 

M 

3 plus 

2 plus 

3 plus 

4 plus 

D.K. 

M 

3 plus 

4 plus 

2 plus 

3 plus 

G.N. 

P 

2 plus 

2 plus 

2 plus 

2 plus 

L.N. 

P 

3 plus 

3 plus 

2 plus • 

3 plus 

K.V. 

M 

4 plus 

3 plus 

3 plus 

3 plus 

E. W. 

P 

3 plus 

3 plus 

3 plus 

4 plus 


The fact that good agglutination and opsonocytophagic activity were ob- 
served by the agglutinin-opsonic index test is good evidence for the antigenic 
quality of the immunizing agent. 


SUMMARY 

To study the immune response in animals and in human beings the fol- 
lowing tests were used: agglutination reactions, the opsonocytophagic reac- 
tion, antitoxin titrations, and intradermal tests. A study of these reactions 
in immunized rabbits and in human beings, as well as in human beings during 
the course of illness and after recovery from the disease, was made. The re- 
sults obtained indicate : 

1. Sauer’s vaccine gives rise to a substantial agglutination titer and opsonic 
index as well as to a small amount of antibody to a derm one erotic endobac- 
terial antigen. 

2. Detoxified antigen produces antitoxin in moderate titer and agglutinins 
in low titer. 

3. The combined bacterial vaccine and endotoxoid produces both antitoxin 
and bacterial antibodies in high titer. 

4. The disease itself gives rise to a moderate agglutination titer, a good 
opsonin titer and antitoxin of exceedingly low titer. A tissue immunity to a 
toxic bacterial extract is developed. 

5. The bacterial antibodies are produced rapidly and attain a maximum 
about two to three months after immunization. They appear in the circula- 
tion during the spasmodic stage of the disease and persist in high titer from 
six months to a year. These antibodies have been demonstrated from two to 
three years after recovery from the disease in a large per cent of the children 
studied. 

6. The antitoxin level reaches a maximum about two months after immu- 
nization with the toxoid and falls rapidly thereafter. In six to seven months, 
little or no circulating antitoxin may be detected. Very little antitoxin, if at 
all, can be demonstrated in the blood of individuals who have recovered from 
the disease. 
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In assessing the value of the Strean skin test, it was found that 85 per 
cent of persons Avith a history of pertussis gave a negative reaction. On the 
other hand, about 90 per cent of the children immunized ivith Sauer s vaccine 
or detoxified antigen, as well as those with no history of pertussis or pertussis 
immunization gave a positive reaction. There is an indication that the positive 
results in the Lederle-inoculated group are due to an allergic reaction, t a 
in the Sauer-immunized group it is both toxic and^ allergic, whereas m the 
group with a negative history of pertussis or immunization, the positive reac- 
tion is largely toxic. Apparently the material used was not free from agglu- 
tinogen which gives rise to this allergic-type reaction. The Strean test indi- 
cates, in part, that the immune response after an attack of the disease is a 
highly efficient one. The Strean test is of definite value in determining suscep- 
tibility to pertussis when performed udth a heated control. 

An evaluation of the agglutinin-opsonic index test shows a high correla- 
tion between the opsonocytophagic activity and a history of pertussis. Agglu- 
tinins were not always detected together with the opsonins in children who 
had recovered from the disease but, in a majority of these children, both bac- 
terial antibodies could be detected by the microscopic test. In immunized 
children the degree of opsonic activity paralleled the agglutinin activity. In 
children recovered from the disease the opsonic activity was invariably stronger 
than the agglutination reaction. 

The results of a field investigation (pending publication in the J oumal of 
the American Medical Association) indicate that Sauer-immunized children were 
afforded protection to a greater or lesser degree for about two years, the dura- 
tion of this study. Immunization with pertussis detoxified antigen did not 
appear to offer any protection against an attack of pertussis but did modify 
the disease so that it was clinically milder in a majority of cases. 

Immunization against pertussis toxin alone is not of value in prophylactic 
treatment of the disease, since agglutinative and opsonocytophagic antibodies 
are essential to protect against the initial invasion of the organism. Because 
some of the clinical manifestations are attributed to the action of pertussis 
toxin, it would be advisable to produce an immunity against this toxic factor. 
The immune response” to a combined Phase I bacterial vaccine with per- 
tussis endotoxoid more nearly corresponds to the immunity produced by an 
attack of pertussis. 
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ONE DOSE SUBCUTANEOUS SODIUil SULFADIAZINE POE 
ACUTE INFECTIONS 

Kurt Glaser, M.D. 

Chicago, III. 

T^HE subcutaneous administration of sodium sulfadiazine has become a more 
1 and more popular method in hospitals because of its simplicity. and effec- 
tiveness. As used and studied at The Children’s Memorial Hospital m Chicago, 
this method can also be used in the care of a patient in his home, thus sparag 
the child hospitalization. The “one dose” oral or intravenous method has been 
described by several authors--'’ and ve are about to discuss the “one dose 
subcutaneous method. 

This method should permit the physician to treat at home the patient who 
is in need o£ intensive sulfonamide therapy hut unable to take or retain oral 
medication. The subcutaneous route will avoid the rather difficult intravenous 
administration in small children and, furthermore, the siiiplc dose may ‘ ‘ decrease 
the risk of toxic manifestations, the sensitization to the drug and the cost of 
treatment/ 

We have treated twenty-four patients with acute upper and lower respira- 
tory infections by giving them approximately 1 grain per pound of body weight 
of a 5 per cent solution of sodium sulfadiazine in distilled water subcutaneously. 
The solution was injected by S3rringe in one thigh, or, if necessary, divided in 
two portions and given in both thighs (Table I), 

There was no untoward local reaction in any of our cases. Of the twenty- 
four patients in our series, teh had definite symptoms and signs of pneumonia, 
and the diagnosis was verified by x-ray pictures. Eleven had rather severe 
pharyngitis, tonsillitis, or otitis, dr a combination of those infections. Of these 
twenty-four patients, nineteen received the one injection as their only sulfon- 
amide treatment during their entire illness and they recovered rapidly. The 
response of the temperature curve and the drop in the leucocyte count was very 
dramatic in almost all cases. Subjectively and objectively these patients re- 
covered very speedily. That frequent medications and repeated injections were 
not necessarj^ was appreciated by the patient as well as the nursing staff. 

In five cases the sulfonamide therapy was continued orally or subcutaneouslj’^ 
for various reasons. 

Ca^e 1 . In this case of a child with pneumonia the temperature rose on 
the third day after the initial dose and remained elevated. On the seventh day 
It was felt to he advisable to start oral sulfonamide therapy. The patient re- 
covered uneventfully. This was our first patient in this series and the delay in 
oral therapy may have prolonged the hospitalization. In our later cases we felt 
hat in the event of a secondary temperature elevation or in very severe infec- 
tions su lfonamide should he restarted and administered for a prolonged time. 

Prom The Children's Memorial Hospital. 
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TABLE 






TEMPER- 





SUbPA- 

SODIUM 

ATUKB 




WEIGHT 

DIAZINB 

BICAR- 

RESPONSE 

TREATMENT 


AGE : 

(POUNDS) 

(grains): 

BONATE 

WITHIN 

SUCCESS 1 

DUGNOSIS 


1. C. T. 

4iyr. 

31 

37.5 

4 

24 hours 
Secondary 
rise in 3 
days 

Oral sulfon- 
amide re- 
started 

pneumonia 

2. M. B. 

2A yr. 

25i 

30.0 

+ 

24 hours 

Recovered 

L.XJ.L.J 

pneumonia 

3. F.H. 


25 

30.0 

4- 

24 hours 
Secondary 
rise in 2 
days 

Oral sulfon- 
amide 
restarted 

Xreft empyema 

4. K.K. 

6 yr. 

40A 

45.0 

+ 

24 hours 

Recovered 

Pharyngitis j 
tonsillitis 

5. B. M, 

21 yr. 

32 

37.5 


24 hours 

Recovered 

Nasopharyn- 

gitis 

G. J.B. 

4yT. 

30 

37.5 


24 hours 

Recovered 

Pliarj'ngitisj 
tonsillitis ; 
pneumonia 

7. G.J. 

3yr. 

28 

37,5 

•f 

24 hours 

Recovered 

Left broncho- 
pneumonia 

8. J.B. 

3^yr. 

311 

37.5 

+ 

24 hours 

Recovered 

L.tr.L.; 

broncho- 

pneumonia 

9. D.F. 

yr. 

20 

IS 

+ 

24 hours 

Recovered 

Pharyngitis; 
otitis media 

10. A.r). 

H yr. 

21 

25 

+ 

No tempera- Recovered 
ture 

Nasopharyn- 

gitis 

11. P. B. 

2yr. 

21 

30 

~ 

48 hours 

Recovered 

Roseola in- 
fantum 

12. G. K. 

l^yr. 

28 

30 


24 hours 

Recovered 

Pharyngitis; 

otitis 

13. G. S. 

lyr. 

23 

30 


24 hours 

Recovered 

Bronchopneu- 

monia 

14. B.C. 

3 Ayr. 

27 

33 

+ 

24 hours 

Recovered 

Bronchopneu- 
monia; L.L.L, 

15. H, K. 

0 yr. 

52 

45 


24 hours 

Recovered 

TonsiUitis; 

otitis 

10. C.S. 

2yr. 

20 

20 

+ 

24 hours 

Recovered 

Pharyngitis ; 
bronchitis 

17. M. M. 

G yr. 

45 

45 

h 

24 hours 

Oral sulfon- 
amide 
restarted 

Otitis media; 
mastoiditis 

IS. T.T. 

10 yr. 

79 

45 


24 hours 

Oral sulfon- 
amide 
restarted 

Ruptured 

appendix 

19. B.P. 

3 )T, 

34i 

37.5 

+ 

24 hours 

Recovered 

Pharyngitis; 

cervical 

adenitis 

20. M.B. 

5 yr. 

37A 

45 


24 hours 

Recovered 

Pollieular ton- 
sillitis 

21. J.H. 

Gyr. 

43 

45 

- 

24 hours 

Recovered 

Otitis media; 
tonsillitis 

‘ 22. B. M. 

4 mo. 

15A 

15 

4 

24 hours 

Recovered 

Pharyngitis ; 
otitis ; 

bronchopneu- 

23. W.N. 

G mo. 

12A 

15 

- 

24 hours 

Recovered 

monia 

XJ.R.I.; 

broncliitis 

24. Ir. H. 

8yr. 

42^ 

45 

+ 

48 hours 

Oral sulfon- 
amide 
restarted 

R.IJ.L.; 

pneumonia 


L». L. li., left lower 101)6; L».ir. L., left upper lobe; XJ, R.I., upper respiratory Infection; 
right upper lobe. 
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Cases 3j 17, 18, 24 , — The severity of the symptoms in these cases induced 
us to continue sulfonamide therapy twenty-four hours after the initial dose 
was given. The cases represented an empyema, a mastoiditis, a ruptured appen- 
dix, and a case of very poor general condition. 

Sulfadiazine blood level determinations showed that a veiy satisfactory 
concentration was reached in less than one hour after administration and that 
it remained within a therapeutic range for from twenty-four to thirty-six hours. 

In sixteen cases sodium bicarbonate was given, either starting simul- 
taneousty vnth the sulfonamide or somewhat later. The urine was examined 
in all but two cases and sulfadiazine crystals were reported in eight cases. Of 
these eight patients, five received sodium bicarbonate and three did not. The 
urine showed red blood cells in three cases and of those two patients received 
sodium bicarbonate. The small number of eases does not permit any conclusion 
as to the relationship of alkalinization and urinary findings. However it proves 
that, as tested by repeated urinalj^ses, in our series no serious or lasting damage 
to the kidneys occurred. It may be mentioned at this point that two of our 
patients received parenteral fluids and that alkalinization, if desired, can be 
obtained hy subcutaneous fluid administration. 

SUMMARY AND CONCLUSION 

A method of treatment of acute infections by a single subcutaneous admin- 
istration of sodium sulfadiazine has been studied on twenty-four patients and 
is tabulated. 

We believe that this method of treatment may be of use to the practicing 
physician in treating his patients in their homes. It may also be used to ad- 
vantage in the ambulatory clinic patient and in rural communities where hos- 
pitalization facilities are scarce. No trained personnel is needed and the nursing 
care of the patient is simplified. 

This method is not recommended in cases of pneumonia with complications 
or for very severely iU patients who should receive a regular course of sulfon- 
amide therapy following the initial injection. 
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COilPARISON OP ABSORPTION OF VITAIMIN A AFTER ORAL 
INTRAMUSCULAR ABinNISTRATION IN NORISIAL CHILDREN 


Gonzalo Cienfuegos, M.D, 

SAi;mGo, Chile 

T he parenteral administration of vitamin A has been mdely recommended 
and used, especially for patients having pancreatic cystic fibrosis. 

After the work of Andersen^* ^ and other authors, the pulmonary changes 
associated with pancreatic achylia have been related to vitamiil A deficiency, 
because squamous metaplasia of the epithelium -has been found, but whether the 
lack of the vitamin is the only cause of the pathologic lesions is still unknown. 
At any rate, the pulmonary condition often does not improve despite the admin- 
istration of large amounts of the vitamin given over long periods of time. This 
negative result, obtained by all the people who have worked with fibrocystic 
disease of the pancreas, was brought to my attention by experience at Bobs 
Roberts Hospital in Chicago in treating a patient who received 50,000 I. U. 
intramuscularly daily during fifteen days and subsequently every third day for 
six months. Periodical chest x-ray films never showed any improvement what- 
soever. 

May and others^ have demonstrated that vitamin A when administered 
orally is not absorbed well by these patients. Experience led us to believe 
that parenterally administered vitamin was also not absorbed. This was con- 
firmed in our patient by an absorption curve made following intramuscular 
infection of 10,000 1. H. of vitamin A per kilogram of body weight, which showed 
no rise whatever in the serum levels of vitamin A. No control data regarding 
absorption curves following parenteral administration of vitamin A in normal 
children have been found in the literature. A study of the absorption of vitamin 
A after intramuscular injection in children without abnormalities in digestion 
or fat metabolism was therefore undertaken. 

Injectable vitamin A (1 c.c. = 50,000 I. U. in sesame oil)* was given in 
doses of 10,000 I. U. per kilogram of body weight. The same source of vitamin 
was used for both oral and parenteral tests. The material was injected into 
the muscles of the buttocks. Blood was obtained at the moment of the admin- 
istration and three, six, nine, and twenty-four hours after parenteral injection, 
and after three and six hours when the vitamin was given orally. In some 
patients receiving the vitamin orally, only fasting and 6-hour specimens of 
blood were taken, since our chief object was to determine whether these patients 
had a normal absorption of vitamin A. The determination of the vitamin was 
made a ccording to the method described by ]\Iay, and associates.'* 

Of Pediatrics. Columbia University College 

mondmf. preparation used In this study was made by Endo Products. Inc.. Rich- 

This work was supported by the Commonwealth Fund. 
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Table L Serum Vitamin A After Oral Administration 


NO. ' 

! 

DUGNOSIS 

AGE 

(TE.) 

1 FASTING 1 

3 HR. 

LATER 

1 6 HR, LATER 

CAROTENE 
•y/lOO C.C. 


carotene 
7/100 C.C. 

VITAMIN A 

i.u./lOO 

ao. 

BB 

EM 

1 

Rheumatic fever 

8 

10.5 

122 



9.0 


2 

Meniere syndrome 

9 

9.6 

148 



9.0 

770 

3 

Poliomyelitis 

7 

15.3 

155 



16.0 

614 


convalescent 








4 

Rheumatic fever 

9 

' 4.4 

160 



3.7 

715 

5 

Rheumatic fever 

6 

10.2 

154 



9.8 

549 

6 

Cerebral tumor 

9 

8.2 

140 

7.8 

310 

7.8 

840 

7 

Upper respiratory 

2 

25.2 

154 

25.4 

286 

28.2 

920 


infection 









Table II. Serum Vitamin A After Intramuscular Injection 


NO. 

1 FASTING 1 

1 3 HR. LATER | 

1 6 HR. LATER I 

1 9 HR. LATER 1 

I 24 HR. LATER 

B 

m 

CARO- 1 
TENS 1 
7/100 1 
C.C. 1 

VITA- 
MIN A 
I.U./lOO 
o.c. 


VITA- 
MIN A 
I.U./100 
C.C. 

CJi.RO- 

TENB 

7/100 

C.C. 

VITA- 
iON A 
LU./lOO 

c.o. 

CARO- 

TENE 

7/100 

C.O. 

VITA- 

MINA 

I.u./lOO 

0.0. 

1 

9.0 

139 

9.0 

139 

10.6 

154 

10.0 

156 

10.6 

140 

2 

8.8 

142 

8.6 

140 

8.8 

142 

8.6 

148 

8.8 

180 

3 

15.6 

155 

16.2 

152 

15.8 

156 

15.2 

152 

15.8 

184 

4 

4.6 

158 

4.4 

150 

4.2 

146 

4.8 


4.8 

152 

5 

12.4 

101 

12.2 

99 

12.6 

91 

12.2 

98 



6 

7.8 

180 

8.0 

192 

8.6 

178 

7.8 

178 



7 

25.0 

135 

25.4 

198 

25.8 

153 

25.8 

158 




As shown in Table I, all the patients who received vitamin A by the oral 
route experienced a marked rise in vitamin level after six hours when, accord- 
ing to May and associates,^ the vitamin A concentration is at its highest level 
in the plasma. Table II shows that the vitamin was not utilized at all when 
given parenterally. In some patients the serum vitamin A concentration was 
assayed twenty-four hours after parenteral administration. This experiment 
was based on comparable tests performed in dogs by Clausen,® who found that 
when vitamin A was given intramuscularly, the highest level was obtained after 
twelve or twenty-four hours. In aU our patients from whom we took blood 
after twenty-four hours, the vitamin concentration was approximately the same 
as at the beginning. 

It is concluded that the parenteral administration of vitamin A fails to 
raise its concentration in the circulating blood. 


SUMMARY 


A comparison has been made between vitamin A absorption curves follow- 
ing oral and parenteral administration of the vitamin in seven children without 
digestive symptoms. In aU cases the oral administration resulted in normal 
absorption, while the parenteral administration showed little or no evidence of 
absorption. 
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lacunar skull op the newborn infant 

Kato Van Leeuwen, M.B. 

Berkeley, Cauf, 

T ACUNAE skull is an anomaly of the slaill of the newborn infant which is 
Li characterized by multiple defects of the inner table of the vault. The 
defects may be present in any part of the calvarium but most frequently occur 
in the parietal and frontal bones. They vary in size, shape, and number. At 
post-mortem examination of such a skull, the outer table is often found to be 
complete with the lacunae being present as shallow depressions of the inner 
part of the vault. Hartley and Burnett^ called this craniolacunia in contradis- 
tinction to craniofenestria where the depressions are so deep that only a parch- 
ment-like membrane consisting of dura and periosteum is present. The distinc- 
tion is not absolute, for some cases of craniolacunia show minor tendencies to- 
ward fenestration whereas some cases of craniofenestria have to a certain extent 
changes of the lacunar type. Some of the defect areas are often so large that 
the cranial contents may bulge through them. Lacunar skuU is usually but not 
invariably associated with spina bifida, encephalocele, meningocele, or myelocele. 
Other congenital developmental anomalies such as deformities of the ribs and 
extremities, cleft palate, mongoloid facies, microcephalus, and craniostenosis 
may be present. Hydrocephalus often occurs and may he progressive. 

In the German literature this condition is kno^vn uader the names of 
Liickenschadel, Leistenschadel, and Blasenschadel. 

HISTORY AND ETIOLOGY 

The first cases of lacunar skull were described in the late nineteenth centur 3 \ 
^Yest,^ an Englishman, in 1875 gave the first authentic case report. Engstler,^ in 
1905, reviewed the German literature on the subject. Eassowitz, in 1880, 
Wieland,^ in 1909, Cohn,^ in 1924, Faust, « in 1931, and Ottow,^ in 1941, discussed 
the condition in extenso. 

The first case in the American literature was reported by Markoe® in 1907. 
Other case reports followed by Kerri® in 1933, Maieri^ in 1934, Doub and 
Danzer”'^^ in 1934, Rothhart^^ in 1936, Shearer® in 1937, Dorrance^^ in 1940, and 
Bettinger'® in 1942. 

The etiology has been widely discussed. No entirely satisfactory explanation 
has been found. Some authors ascribed the condition to rickets.'** Various 
authors thought that it might be caused by increased intrauterine, intracranial 
pressure.*^' 

Eothbart^^ incriminated a primary disturbance in the development of the 
membranous hones of the cranium produced by ischemia, as well as an increase 
in intrauterine, intracranial pressure leading to pressure atrophy. Any condi- 
tion pe rmitting firmer contact between the brain and the skull produces ab- 

From the Department of Pediatrics. Northern Permanente Foundation. Vancouver, Wash. 
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normal pressure on the inner vault. If there is also increased intracranial 
pressure, the atrophy toU be more mai’ked. 

Hartley and Burnett^» did not find any constant relation to diseases 
such as syphilis, rickets, or toxemia of pregnancy; nor the presence of any 
causative abnormal pressure effect either within or without the skull, before or 
during birth. They feel that the condition may be due to a developmental defect 
in which two processes are frequently associated, namely, the faulty ossification 
of the primitive membranous vault which surrounds the early brain, and the 
faulty chondrification of the vertebral bow of the primitive membranous spinal 
column which surrounds the early spinal cord. This may be due to an inherent 
defect of a chromosomal nature in which unhealthy mesodemal tissue is pro- 
duced. 

INCIDENCE 

Vogt and Wyatt^® reported on 6,000 skull examinations that Avere done on 
newborn infants of the Infants’ and Children’s Hospital in Boston. Cranio- 
lacunia occurred in 43 per cent of the 120 patients with meningocele. Two cases 
of true craniolacunia were found in over 5,000 cases without meningocele. 
Craniolacunia was least frequent in the presence of the smaller meningoceles 
and most frequent in association with the thoracic meningoceles. Its incidence 
in cases of meningocele was otherwise unaffected by the size or the location of 
the meningoceles. It Avas found more frequently in association Avith myelo- 
meningocele than Avith simple meningocele. 

Hartley and Burnett^* in Great Britain encountered twenty-eight cases in 
3,828 neAvborn infants, giving an incidence of .94 per cent. Ten examples of 
craniolacunia were discovered in 232 radiographs of pregnant women, giving a 
radiological incidence of 4.3 per cent in antenatal cases (while in the material 
from Avhich they collected, only three cases of craniostenosis Avere observed). 
Sixteen of the tAventy-eight cases were primigravidas. 

Ingraham and Scott,^® in 1943, reported that the majority of their twenty 
patients Avith Amold-Chiari malformation (this is a congenital malformation 
of the hind brain) shoAved craniolacunia. 

DIAGNOSIS 

Clinically, lacunar sloiU may be suspected, but the diagnosis usually rests 
on the roentgenographic appearance. There is a general diminution in thickness 
and delay in ossification in all of the flat bones of the slnill as compared Avith 
the dcA^elopment of the skull of a normal infant. The sutures and fontanels may 
be Avidened. The most striking feature is the variation in density of the flat 
bone of the skull. Multiple areas of rarefaction are apparent, producing ^ 
' 'soap-bubble” or "honeycomb” effect. If there is only partial thinning, the 
diagnosis is more difScult. It can be differentiated from accentuated convolu- 
tional impressions due to markedly increased intracranial pressure as occurs 
in cases of craniostenosis, oxycephaly, scaphocephaly and brain tumor, by the 
contour of the skull which is more clearly demarcated in the latter. The lacunae 
are differently spaced than cerebral gyri and form a reticular, arborizing 
pattern. 
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The hydrocephalic skull at difierential diagnosis must be approached wth 
care. The less defined pattern of craniolacunia may be completely masked be- 
cause the bones are thin and the cranial contents excessive. Craniolacunia can 
be differentiated from erosions caused by the granulations of Pacchioni, 
syphilitic perforations, cleidocranial dysostosis, Hand'Scliuller-Chnstian disease, 
and craniotabes ■with little difficulty. 

Hartley and Burnett^* discuss the advisability of antenatal radiological 
study, especially in cases of hydramnion or hydrocephalus, and also where the 
mother gives a history of previous stillbirths or previous children bom T.vith de- 
fects or deformities. 

When craniolacunia is present, the shadow cast by the vault of the fetal 
skull becomes modified. Instead of being bounded by a smooth and regular 
margin of even density, interrupted only at the sutures, this margin becomes 
of variable thickness and density and of irregular shape.. In some places it may 
be duplicated, while at others it may be completely defective so that the position 
of the sutures is lost and sometimes the suggestion of a reticular pattern may 
be seen in the vault bones. Often spinal deformities are seen in association with 
these changes (Brailsford^^* 

It is emphasized by Hartley and Burnett that the diagnosis can only ac- 
curately be made in the lateral view by a study of the parietal areas, for in the 
frontal and occipital regions the bars invariably appear narrow and sharply de- 
fined because they are viewed tangentiall}\ A feature which may contribute 
toward the diagnosis of craniofenestria occurs in those cases in which bulging 
of the cranial contents takes place through the fenestria. The}^ suggest that 
many cases have escaped detection in the past because of the foUoudng rea- 
sons: (1) the failure of radiologists and obstetricians to realize the possibility 
of their antenatal recognition and to appreciate that they frequently occur in 
cases of spinal defect. This has meant that many infants have been sent for 
“x-ray of the spine’’ only and the skull has not been examined. (2) The 
association of hydrocephalus with craniolacunia has not been realized. Hence, 
few have considered it worth while having radiographs made, whether of 
living or, more particularly, of stillborn hydrocephalic infants. (3) There need 
be no clinical feature to suggest the necessity for radiological examination of 
the skull since the outer surface of the vault bones may be smooth, and the 
sutures and the fontanels may be normal. 

PROGNOSIS AND THERAPY 

The prognosis is dependent on the general state of health and associated 
^ e ects. Usually the infant dies from progressively increasing hydrocephalus or 
intercurrent infection,^ especially meningitis. Some authors have the impression 

at there are cases in which the craniolacunae gradually become less prom- 
inent.2’ ^ 

clinical results of operation in cases of meningocele 
with and without craniolacunia was shown by Vogt and Wyatt.” It was evi- 
ent t lat the ^tients ivith craniolacunia did more poorly than those without 
these lesions. Good results were obtained in only two patients (4 per cent) of 
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the group 'vvith craniolacunia ; whereas, 17 patients (25 per cent) of the group 
\vithout craniolacunia had good clinical outcomes. All of the patients in 
whom good results were obtained had simple meningoceles, with the exception 
of two, neither of whom had craniolacunia. Progressive hydrocephalus was one 
of the most serious complications encountered in patients with meningocele. 
It was present in 48 per cent of the patients with craniolacunia and in 25 per 
cent of the patients without this lesion. 



FlET. 1. — ^Lateroposterlor view of baby H on the second day of life. 

CASE REPORT 

Baby H. was delivered by cesarean section from a 40-year-old white primigravida with 
negative Wassermann. Cesarean section was performed because of a large uterine fibroid. 
An x-ray taken five weeks before delivery showed that the head of the fetus was enlarged. 
Increased lordosis was noted but was thought to be duo to an excessive amount of amniotic 
fluid. The weight of the infant at birth was 7 pounds, 4 ounces; length, 19 inches; circum- 
ference of the chest was 13 inches with the anteroposterior diameter slightly increased. - The 
head was very large, measuring 15 inches in the occipitofrontal plane. The cranial bones 
were floating and their outlines easily palpated. Fine ridges were felt in the cranial bones 
especially in the occipital and parietal region. Soft areas were palpated over the entire skull. 
Some of the gaps in the parietal bones were so large that one could feel the dura protrude 


VAK La2EU^VEN: LACUNAR SKULL 


197 


through them (Fig. 1). The baby had a normal cry and tho color was good. Thoro was a de- 
fect, measuring 4 by 6 cm., in the central portion of tho thoracolumbar region. The defect 
appeared red in color and slightly depressed, and in its upper two -thirds was covered by a 
transparent membrane wliich was continuous with the skin of the back. A white, bandlike 
structure which was slightly expanded in tho central portion was thouglit to represent the 
spinal cord. The defect described felt mushy on palpation. Motion of tho left leg appeared 
definitely decreased from normal. The right leg showed no impairment of function. The 
Moro embrace reflex was present. No ankle clonus or any other pathological reflexes could be 
demonstrated. 



Fig. 2.-Splne and skull after post-mortem exposure. 

X-Bay Fir\dings. — The 

tUrougk them in a network, giving the annir* extremely thin with thicker ridges running 
lines were very wide. The WTeTslow^ con^enT^ sutur! 

area where several hemi-vertebrae were noted and f particularly in the lumbar 

consistent with a very extensive spina bMda Vresent, 

Slil)SCQ\tGTlt ^(yilTCC Thi^ 1' n * 

through the defects in the skuirbecamTmore^maT^^J Protrusion of the dura 

desenbed, which was slightly depressed at birth k Previously 

ago of the spinal fluid was noted. The area bec-f^^ ° second day and seep- 

”■ sr 
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pyrexia occurred at the ninth day, and the baby died on the eleventh day with convulsions 
and other signs of meningitis. 

Autopsy Findings . — (Autopsy performed by Dr. Jesse B. Helfrich.) After the dissec- 
tion of the scalp, the bony plates were seen and found to be extremely thin. Multiple defects, 
mostly oval-shaped, some of them surrounded by thick, sharp, bony ridges, others by thin, flat 
ones, were visible and only covered by a translucent membrane consisting of dura and peri- 

M 



Fig-. 3. — X-ray of the skull on the first day of life. 



4. — Transilluminated fra^ent of the dried skull. 
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ostexijn. There was a lacework of bony ridges visible at the interior aspect of tho skull. The 
accompanying photographs are self-explanatory (Figs. 2 and 4) . 

After the brain was removed, a great amount of fluid escaped and tho very thin brainy 
substance collapsed. Marked hydrocephalus was present. Tho choroid plexus was purple, 
covered with a purulent exudate. 

In the middle of the back there was seen an oval area of necrotic skin through which 
the spinal fluid was exuding. The spinal fluid was light amber in color and purulent. After 
the skin of the dorsum was dissected away, the lower thoracic and all of tho lumbar vertebrae 
were seen to be broadened. The spinal cord floated on tho surface. It was yellowish in color 
and appeared infected. Tho chest and abdominal organs did not show any noteworthy changes. 

SUMMARY 

A case of craniolacimia of the newhorn ^vith spina bifida and meningo- 
myelocele is discussed. A brief review of the literature is given. 

Pictures were taken through the courtesy of Louis Leo and Bobort C. Bickc. 
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DISPLACEiVIENT OF THE MEDIASTINIBI DUE TO PULSION BY A 
CASEOUS TUBERCULOUS LUNG WITHOUT PLEURAL EFFUSION 

Report of a Case in an Iotant 

Major John Pleek ]\Iiller and Major B. H. Kean 
Medical Corps, Army of the United States 

I N A review of standard texts of physical diagnosis, clinical tuberculosis, roent- 
genology, and the available periodical literature no mention of mediastinal 
shift due to pulsion by a caseous lung without the presence of pleural effusion 
was found. Displacement of the mediastinum toivctrd the affected side due to 
pulling of the mediastinum by adhesions and scars of the lungs and pleura in 
chronic tuberculous or nontuberculous infection is a well-known phenomenon.^ 
Displacement may also be brought about by atelectasis from tuberculosis or other 
cause^ or, on occasion, by an acute nontuberculous pneumonia.^ Compensatory 
emphysema of the nondiseased lung in unilateral pulmonary infection may act as 
an agency in these mediastinal displacements.** In all these instances the dis- 
placement is toward the diseased lung. 

Intrapulmonic disease processes capable of causing contralateral or pulsion 
displacement are tumor of the lung,® cystic malformations of the lung,^ and uni- 
lateral emphysema.® Unilateral emphysemas not only may be compensatory, as 
mentioned, but also may be due to partial bronchial obstruction or have no dis- 
coverable cause.® 

Several extrapulmonary causes of contralateral displacement of the medi- 
astinum should be mentioned: pleural effusion, pneumothorax, unilateral dia- 
phragmatic paralysis, and masses such as intrathoracic goiter or diaphra^atic 
hernia protruding into the chest cavity. The most frequent and most important 
cause of pulsion of the mediastinum is, of course, pleural effusion. 

CLINICAL DATA 

An S-month'Old mestizo boy entered the hospital with a complaint of '^nois}^ breathing. ^ ^ 
The present iUness started about three months before admission with what the mother 
referred to as * 'asthma,’’ characterized by heavy breathing but no cough. Fever then de- 
veloped. The patient was treated in another hospital with sulfathiazole and was discharged 
after ten days improved. The mother was told that the infant had pneumonia of both lungs 
and pleurisy. Eight days after discharge, however, the symptoms recurred and persisted. 
Fifteen days before admission to this hospital he had developed swellings over the skin 
of the head and back. Ten days before admission, diarrhea and vomiting started and he 
began to cough. During this three months’ period he lost much weight. 

Physical examination showed a malnourished, slightly dehydrated, feverish, acutely and 
chronically ill baby lying in bed with his head retracted. Over the skin of the head, neck, and 
trunk were numerous dull red, fluctuant swellings about 1.0 cm. in diameter. The anterior 
fontanel was depressed. The neck was stiff. The alae nasi were dilated; breatliing was 
labored and shallow. There was ballooning of the intercostal spaces on the left, and the left 
side of the chest was more expanded than the right. The apex beat of the heart was observed 
and felt in the costal angle. Percussion of the heart borders was not satisfactory but the 
heart beat was heard loudest over the stQrnura. There were no murmurs and the quality of 
the heart sounds was good. The entire left side of the chest was flat to percussion; breath 

^ TYom the Pediatric Section of the Medical Service and the Board of Health Laboratory. 
Gorgas Hospital, Ancon, Canal Zone. 
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UvTwe enlarged to ttooe fingert^readtlrs -belDW tl.o costal margins^ The «T’a°men jas 
modeiately distended but peristalsis rvas beard on auscultatien. The reflexes xverc essentially 

''°™^6oratory JData.— Urinalysis was negative except lor 2 plus albumin. The ^ol nos 
formed, yellow, and a preparation of unconcentrated specimen stained by 
fechniqne showed many acid-fast bacilli. The blood contained 8 Gm. of hemoglobin per 100 
cc • erythrocytes 2,750,000 per cubic mUIimotor; leucocytes 8,200 per cubic millimeter with 
nentrophilee 73 per cent and lymphocytes 27 per cent. No malaria parasites were present. 

^entgenogram of the chest on admission (Fig. 1) was reported aa follows; "Massive 
pleural effusion, left, wiiich displaces the heart and mediastinum to the right." 



Fjg. 1 , — shift of the mediastinum to the right 


^ Course in the Hospital. Thoracentesis of the left heini thorax 'waa done on the day of 
udmission* There was no ready .fiorr of fluid through the needle. On exerting negative pres' 
about 0.5 C.C, of thickj white, caseous material was withdrawn. This material 
s ^e a myriad of acid-fast bacilli on smear but was free of other organisms both by smear 
^ cells were preseat, ail monocytes. A lumbar puncture yielded clear 
ui ^th normal dynamics. Pandy 's test showed increased globulin but only one lymphocyte 
centimeter was present; no pelliele formed on standing. The patient ran a steadily 
downhiU course, with an irregular, intermittent fever between 99 and 103^ P. and died a week 
after admission. 


AUTOPSY FINDINGS 

cluded-^^^^^^^ autopsy was done eighteen hours after death. The anatomic diagnoses in- 


1, Lobar pneumonia, tuberculous, left long, with marked enlargement and with 
diffuse caseation necrosis of practicaUy the entire organ. 


extensive 
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2. Tuberculous pleuritis, left, with obliteration of left pleural cavity. 

3. Mediastinal shift to the right, pulsion in type, due to enlargement of the left lung. 

4. Bronchopneumonia, right lung, tuberculous, slight, with caseation necrosis. 

5. Tuberculosis, caseous, of cervical, mediastinal, and abdominal lymph nodes. 

6. Tuberculous ulcers of ileum, cecum, and colon. 

7. Multiple tubercles of liver, spleen, and kidneys. 

8. Tuberculosis of right middle and inner ears with involvement of petrous portion of 
right temporal bone. 

9. !l^ogenic abscesses of skin, Streptococcus hemolytuyns. 

10. Emaciation. 

Detailed description may be limited to the thorax. Upon removal of the anterior thoracic 
wall it was observed immediately that the trachea, heart, and mediastinum were shifted to the 
right. The apex of the heart was in the fifth interspace 2.0 cm. to the left of the midsternal 
line and pointed downward rather than laterally. The right border of the heart was located 
3.0 cm. to the right of the midsternal line. In other respects the organ was not remarkable. 

The left pleural cavity was completely obliterated by dense fibrous adhesions between 
the visceral and parietal surfaces; no free fluid was present. The left lung was markedly en- 
larged, weighing 400 grams (normal weight 45 gramss). This enlargement had distended the 
left hemithorax and had caused a displacement of the mediastinum to the right. Upon ex- 
ternal examination the entire organ was firm, tense, and apparently completely consolidated. 
Prominent rib markings or indentations were present on the surface of the lung. Sectioning 
revealed that virtually the entire parenchyma was one solid mass of white or yellowish white, 
nonaerated, caseous material hardly recognizable as pulmonary tissue. Only at the apex was 
there a small amount of parenchyma which, although consolidated, had not been completely 
destroyed by caseation necrosis. No cavities were present. 

The right pleural cavity contained 10 c.c, of pink fluid. Only a few flimsy adhesions 
were present between the visceral and parietal pleurae at the apex of .the right lung. The 
right lung weighed 120 grams (normal 52 gramss) and was not atelectatic. Scattered uni- 
formly in all lobes were tiny tubercles. In addition, areas of caseation necrosis averaging 
1.5 cm. in their greatest dimension were present in the upper and middle lobes. The inter- 
vening soft pink parenchyma occupied approximately one-half of the lung. There was no 
fibrotic process of either the right lung or right pleura which conceivably could have drawn 
the mediastinum to the right. 

Much of the mucosa of the bronchi was necrotic. The peritracheal and peribronchial 
lymph nodes were markedly enlarged and consisted of masses of caseous material contained 
within thin, tense capsules. One such node was in intimate contact with the left main stem 
bronchus at the site of necrosis both of the mucosa and the wall. It appeared likely that nip-' 
ture of caseous material into the bronchus may have occurred in this area. 

MICROSCOPIC EXAMINATIONS 

Several sections of the left lung were similar. The pleura was widened by fibrosis and 
infiltrated by l3maphocyte3 and epithelioid cells, but no well-defined tubercles or giant cells 
were present. Within the parenchyma proper the histologic changes were so extensive that 
the tissue could scarcely be recognized as lung. In large areas the alveolar architecture was 
completely obscured and represented merely by zones of confluent, early caseation necrosis. 
Here and there, however, could be recognized a few pulmonic alveoli, the lumina of which 
were filled with fibrinopurulent or caseous exudate. Some of the caseous zones appeared to 
have tmdergone dissolution with the formation of irregular spaces. Nowhere were found well- 
defined tubercles with epithelioid rims and giant cells. It was felt that the lesion of the 
left lung was a tuberculous pneumonia showing no resolution but conversion into caseous 
parenchyma. 

Scattered within the pulmonary parenchyma of the right lung were many small patches 
of caseation necrosis. The intervening parenchyma contained alveoli filled with serous or 
purulent exudate in which many mononuclear cells were present. As in the right lung, no 
well-formed tubercles were seen and ^ant cells were absent. Much of the mucosa of the 
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bronchi ond bronchioles ^vas necrotic 'and their lumina contained pnwlcnt or cascopumlont 
material. In smears of both lungs and of the lymph nodes a large number of ac.d-fast 
bacilli morphologically similar to tubercle bacilli were present. 


» DISCUSSION 

The chief interest in this case lies in the similarity of the clinical and roent- 
genologic findings ^vith those of pleurisy with effusion. Flatness to percussion, 
absence of breath sounds over the entire left side of the chest, and displacement 
of the heart to the right were considered diagnostic of effusion in the left pleural 
cavity. Furthermore, the left intercostal spaces bulged and the left side of the 
chest was splinted and fixed in a way usually characteristic of fluid. The roent- 
genogram showed homogeneous opacity over the entire left side of the chest with 
the heart and trachea shifted to the right. This seemed to conflrm the clinical 
diagnosis of effusion. 

It is questionable if the differential diagnosis could have been made before 
the thoracentesis. Grocco’s triangle of dullness might have been a helpful sign 
in an older patient but is of little, if any, value in infants. Major states ^Hbe 
‘feel’ on percussion and the note obtained (in pleural effusion) are different 
from the dullness obtained in consolidation of the lung,”® No difference was 
detected in this case. The almost complete absence of air-containing alveoli 
produced an absolute dullness or flatness indistinguishable from the percussion 
note over massive effusion. 

After the thoracentesis it was clear that some condition was present other 
than simple tuberculous pleurisy with effusion. The failure to obtain a free flow 
of fluid and the recovery of a small amount of tuberculous caseous material on 
suction indicated that either a caseous empyema was present or the needle was 
in the lung. Of these two possibilities, the first seemed the more likely in view 
of the mediastinal shift. Only after the thorax was opened post mortem was the 
actual situation correctly evaluated. 


A case of pulmonary tuberculosis in an infant is presented in which the 
c^eous lung^ enlarged snfSeiently to displace the mediastinum toward the other 
side. The clinical and roentgenologic findings closely resembled those of pleurisy 
with effusion. 
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AGENESIS OF THE LUNG 

Case Eeport 


Captain Arnold Widerman and Captain Clifford H. Peters 
SIedical Corps, Army of the United States 

C ONGENITAL failure of development of one or several lobes of the lung is 
a rare anomaly. Unless complications arise as a result either of other 
anomalies or of other diseases few cases are diagnosed prior to death, for their 
courses may be symptomless. 


case report 

An S-month-old white female was seen in the Out-Patient Clinic on March 30, 1945. 

The baby was bom of normal parents on Aug. 7, 1944, Delivery was uneventful, and 
the child cried 'spontaneously without any respiratory embarrassment. Growth and develop- 
ment occurred normally without signs of respiratory difficulty or feeding disturbances. 

The baby was brought in because of fever and anorexia of twenty-four hours' duration. 
Physical examination revealed the following salient features: The temperature was 103® 
P.; pulse, 110; and respirations, 28. The child's throat and tonsils were red, nose congested, 
and both eardrums injected. Examination of the chest presented the most striking signs. 
The entire left side including the usual cardiac area was hyperresonant to percussion, and 
breath sounds were exaggerated. Conversely, on the right, percussion was impaired and 
breath sounds suppressed. The apex beat could be palpated in the fourth interspace just 
to the right of the sternum. Cardiac sounds were best heard on the right side of the chest. 
No abnormal heart tones or murmurs could be elicited. The remainder of the physical 
examination revealed no abnormalities. 

Following recovery from the upper respiratoiy infection, the child appeared well. 
Chest signs remained unchanged. 

X-ray examination of the chest confirmed the physical findings. The left lobes ap' 
peared unusually clear, probably as a result of compensatory emphysema. The heart seemed 
to occupy most of the right chest. Very little lung could be discerned on the right side. 
Intercostal spaces were wider on the left. By fluoroscopy it could be seen that the heart 
was shifted over to the right without apparent rotation. Barium mixture given by mouth 
indicated that the esophagus was displaced to the right. Both diaphragms were mobile 
with much greater excursions on the left. (Pigs. 1 and 2.) X-rays of the remainder of the 
skeletal system revealed fusion of the eighth and ninth dorsal vertebra and lumbarization 
of the first sacral segment. 

Electrocardiograms revealed the following: A sinus tachycardia was present. Deep 
waves measuring up to 15 mm. in depth occurred in Deads I and H. B waves measured 17 
mm. in these leads. A small was present. All P and T waves were normal and upright. 
There was no evidence of a true congenital dextrocardia. 

Bronchoscopy was accomplished by Dr. G. B. Ferguson. Increased secretions and poor 
tolerance of the child to the procedure did not permit a clear picture of the situation through 
the bronchoscope. However, as a result of the entrapment of air both the trachea and left 
bronchus could be clearly risualized by x-ray. The right bronchus could not be seen. 

TYom the Medical Service. Station Hospital, Seymour Johnson Field. 
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Fig. 1. — X~ray chest in upright position. (Positive film.) (Offlclal photograph, U. S. Army 

Air Forces.) 
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COMMENT 

Reviews ^on the subject have been presented by Killingsworth and Hibbs^ 
and later by Valle and Graham.^ A total of forty-one cases has been recorded. 
Of these, twelve patients were over 19 years, and four ranged from 41 to 72 years 
in age. Only four cases were diagnosed during life. In previous cases the 
left lung was affected twice as often as the right. The anomaly varied from 
complete aplasia with absence of the bronchus and vascular supply to hypoplasia 
of the lung associated with a bronchus reduced in size. Mediastinal structures 
were displaced toward the involved side, and the remaining lung undenvent 
compensatory emphysema. Other congenital anomalies were frequently present. 
In uncomplicated cases symptoms ranged from lack of complaints to dyspnea, 
cyanosis, stertorous breathing, and/or developmental failure. In many patients 
difficulties arose from associated anomalies or from pulmonary infections such 
as pneumonia or bronchiectasis. The physical signs and x-rays were often mis- 
taken for massive or fetal atelectasis. The final diagnosis can be made only by 
exploratory thoracotomy. 

In this case, the diagnosis of agenesis of the right lung was made from the 
clinical picture and the radiographic studies, which agreed "svith the description 
by Caffey.^ The lack of respiratory tract symptoms and the absence of asphyxia 
at birth indicated that in the prenatal period an anomaly of the right lung de- 
veloped and was compensated by hypertrophy of the remaining pulmonary tissue, 

SUMMARY 

A case of agenesis of the right lung in an 8-month-old infant is reported. 
The diagnosis was made during life and was based upon the lack of respiratory 
symptoms associated with extremely abnormal radiographic findings in the chest. 

The authors are grateful to Dr. G. B. Ferguson of the McPherson and Duke Hospitals, 
Durham, North Carolina, for assistance in study of this case. 
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atelectasis of the newborn ; TREATMENT BY 
BRONGHOSGOPIC DRAINAGE 


Howard P. House, M.D., and Harold Owens, M.D 
Los Angeles, Calif. 


A TELECTASIS of the newborn has always been a serious condition and one 
A which has been very difficult to treat. Unfortunately the usual conserva- 
tive measures in treatment are often inadequate, and the infant frequently ex- 

pires of exhaustion. , ‘ . a- i 

We wish to present the procedure of hronchoscopic aspiration as an adjunct 
in the treatment of severe cases of congenital atelectasis due to obstruction of 
the bronchi with body secretions. Working independently, we have performed 
this procedure on twenty-three infants, and we feel the results have been quite 


gratifying. 

Woodward and Waddell"^ presented five cases of atelectasis m newborn in- 
fants and cited seventeen other cases of Dr. Maurice 6. Buckles that were treated 
by hronchoscopic aspiration, "This article stimulated the interest of pediatri- 
cians in our locality, so that we have been asked to perform bronchoscopy on 
twenty-three patients who had not responded to conservative therapy and in 
which exhaustion of the infant seemed inevitable. 

According to Brennemann,- in intrauterine life the child’s lungs are atelec- 
tatic. Twenty minutes after birth there is a 17 c.c, air capacity, and from three 
to six hours after birth the capacity is about 36 c.c. Normally it is several days 
before the limgs have completelj^ expanded. This expansion becomes complete 
first in the anterior borders and apices. The paravertebral, central, and posterior 
portions are the slowest to expand. 

Wilson and Farber® feel lack of expansion in premature infants is not a 
failure of respiratory effort in many instances, although this may be weak, but 
that it is due to cohesion of moist surfaces of the air passages. This condition 
may, of course, be emphasized by any disturbance in the respiratory center, im- 
perfectly developed thoracic mechanism, or through obstruction of bronchi ^y 
aspiration of amniotic fluid, mucus, or blood. 

Patterson and Parr* present strong evidence in support of the hypothesis 
that the hrunan fetal respiratory tract is not inert in utero, but is subject to 
rhj^hmic respiratory movements, during which there is a tidal flow of amniotic 
fluid through the bronchial tree and alveoli. Examination of lung secretions in 
cases of neonatal deaths, some in stillborn infants, showed amniotic fluid present. 
That this is not entirely due to passage through the birth canal, as is generally 
thought, is shown by the fact that some of these infants were delivered by 
cesarean^ section. ^ Snyder and Eosenfeld® showed that India ink injected into 
the ammotic sac is followed* shortly by the appearance of this material in the 
pulmonary alveoli of the animal fetus. 

To date we have used bronchoscopy in twenty-three cases with eight deaths, 
representing a mortality of 34.7 per cent. In these eight cases that ended un- 
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favorably, the diagnosis of true congenital atelectasis due to bronchial obstruc* 
tion was not established with certainty prior to bronchoscopy. With some hesi- 
tancy, however, the cases were bronchoscope d only to reveal little bronchial 
secretion. Subsequent post-mortem examination revealed that only two of the 
eight deaths were due to true atelectasis and the remaining six cases were found 
to include cerebral hemorrhage, congenital aplasia of the brain, diaphragmatic 
hernia, pneumonia, congenital heart and massive patchy atelectasis not due to 
bronchial obstruction. The corrected mortality rate, after these complications 
Avere eliminated, would be two deaths in seventeen cases of true atelectasis, or 
11.7 per cent. 

In view of our experience in these instances, we feel it is imperative prior 
to bronchoscopy to rule out by every means at our disposal the various patho- 
logic entities that may resemble congenital atelectasis due to bronchial obstruc- 
tion. These include asphyxia, congenital disease of the heart and blood vessels, 
congenital cystic lung, cerebral trauma, blood dyscrasia, pulmonary infection, 
diaphragmatic hernia, and congenital fetal atelectasis. 

Careful examination of the infantas respiratory rate and rhythm will aid 
in eliminating distress due to cerebral injury. 

X-ray studies should be made prior to bronchoscopy in all cases. This, to- 
gether Avith physical examination of the child, will aid in eliminating congenital 
heart, congenital cystic lungs, diaphragmatic hernia, pulmonary infection, and 
congenital fetal atelectasis due to patchy, nondeveloped lung areas. 

Bronchoscopic aspiration is indicated in any case of congenital atelectasis 
due to bronchial obstruction which has failed to respond to the usual methods of 
conservative treatment. It is not advisable to wait for signs of exhaustion be- 
fore bronchoscopy is performed. The interval of time that it is safe to wait 
obviously depends on the extent of the atelectasis and the infant’s physical con- 
dition. Most of these cases are encountered in premature infants whose reserve 
stamina is, indeed, very limited. 

In all cases, some secretions have been aspirated from the bronchial tree. 
However, in only one ease Avas a definite thick, stringy plug of exudate removed 
from a single bronchus. If cohesion of surfaces tends to promote atelectasis, 
perhaps instrumentation helps to relieve this condition. 

FoUoAving bronchoscopic aspiration there is usually a progressive improve- 
ment in the infant’s respiration. However, complete relief most frequently oc- 
curs from six to eight hours after instrumentation. This is apparently due to 
removal of secretions from the larger bronchi alloAving the smaller terminal 
branches to drain. 

The classical picture of congenital atelectasis secondaiy to bronchial ob- 
struction is herein presented : 

1, progressive dyspnea Avith cyanosis, most marked after crying or other effort. This 
may often be temporarily relieved with oxygen. When these symptoms are not present, 
Ustlessneas and pallor are usually noticed. 

2. Suprasternal retraction vrith diaphragmatic tug on the lower ribs and diminished 
thoracic expansion on one or both sides, associated with suppressed breath sounds with or 
without percussion dullness. 
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3. Coarse inspiratory rales and areas of localized empliysemn. Coaric moist rfltes ore on 
important finding and are usnally absent in cases not due to obstruction from body secretions. 


4. Dehydration. 

5. S-ray of the chest will usually show a rather complete atelectasis of one or more 
lobes. ' An i-ray should be made when possible in every case, but the diagnosis is made 
primarily on the climeal picture. 

Congenital atelectasis most commonly occurs in premature infants. In our 
series, nineteen of the twenty-three cases bronchoscoped u^ere in this category, 
representing 82.6 per cent. The smallest infant treated ^Yas a twin weighing 
4 pounds, 4 ounces. Another, weighing 4 pounds, 7 ounces and seven weeks 
premature, was likewise bronchoscoped, and in both instances the infants went 
on to normal development. 

The procedure of bronchoscopy seems to produce little, if any, shock to these 
babies. Likewise, laryngeal edema does not develop secondary to instrumenta- 
tion. This is due to two factors. First, the length of time consumed in the 
procedure is less than four nunutes. Second, the type oi bronchoscope used 
produces little trauma to the glottic chink. 

The bronchoscope used in our series is the new, improved 3 mm. broncho- 
scope as devised by Dr. Simon Jesberg, of Los Angeles, and described by him 
in the 1941 Archives of Otolaryngology P The Jesberg bronchoscope has the 
same inside diameter, but the outside diameter is one millimeter smaller than 
the standard 3 mm. bronchoscope usually used, measuring 4.5 mm. by 5 mm. 
This millimeter is gained by using a smaller light carrier and light bulb. The 
tip of the bronchoscope is likewise much smaller than the standard bronchoscope. 
Consequently, this instrument passes with little difficulty through the smallest 
glottic chink and subsequent laryngeal edema or shock is prevented. 


COKCU5SIOXS 

1. The etiology of atelectasis of the newborn is not fully understood. 

2. Selected cases of congenital atelectasis secondary to bronchial obstruc- 
tion, which fail to respond to conservative treatment, are materially benefited 
by bronchoscopie aspiration. 

3. Bronchoscopie aspiration of the newborn infant is relatively a benign 
procedure when properly performed. 

4. The improved 3 mm. Jesberg bronchoscope is strongly recommended for 
use in these cases. 
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LISTERELLA I^IENINGITIS 

Report of a Case With Recovery 


N. 1. Handelman, M.D., C. 0. Rotondo, M.D., E. P. Scott, M.D., and 
H. T. Knighton, D.D.S. 

LoUIS^TXrLE, Ky. 

i lSTERELLA monocytoge^ies is a rare pathogen for man. A review of the 
J literature showed it to be extremely rare as a cause of meningitis in infancy. 
Burn^ (1936) reported three fatal cases of lAsterella infection in infancy, one of 
which at autops 3 ^ revealed extensive suppurative meningitis. Carey^ (1936) 
reported a case of acute meningitis caused L, monocijtogenes in a small child 
with recovery. Poston, Upchurch, and Booth^ (1937) reported a fatal case in a 
3-year-old child. In 1939 Porter and Hale^ mentioned an unpublished case of a 
small boy with Listerella meningitis treated successfully Avith sulfanilamide. 
Wright and MacGregor^ (1939) reported a fatal case of A. meningitis in a 17- 
month-old infant. A complete review of the literature on listerellosis has re- 
centty been published by Kaplan® (1945) . 

We wish to report a case in an infant treated ivith sulfadiazine and peni-- 
cillin with reeover 3 \ 

CASE report 


History. — W. L. K., a G-week-old male infant from Defoe, Ky,, was admitted to the 
Children's Free Hospital of Louisville, Ky., on April 26, 1945. The chief complaints were 
fever and irritability. The infant was in excellent health until the morning prior to ad- 
mission at which time he became irritable with a fretful cry; later in the day he developed 
fever. No vomiting, diarrhea, cold, or cough were noticed. The child^ lived on a farm. 
The livestock consisted of chickens, swine, and cows. The parents stated that the animals 
were in excellent health at the present and there was never any disease prevalent in the 
stock. The past history and family history were noncontributorj^ 

Physical Examination . — The patient was an acutely ill, irritable male infant in constant 
motion and crjdng continuous^"; the rectal temperature was 103.4° F. The skin was hot 
and dry with a few vesicular and pustular lesions over the face. The anterior fontanel 
measured 4 cm. by 4 cm. and was quite tense and bulging. Aside from this there were no 
signs of meningeal irritation. The lips were cherry red and dry. The reflexes were normal. 

Laboratory Findings . — Lumbar puncture on admission revealed a cloudy spinal fluid 
under normal pressure with immediate formation of fibrin strands. The white cell count 
of the spinal fluid was 7,400 per cubic millimeter with 94 per cent pblymorphonuclear 
leucocytes and 6 per cent lymphocytes; globulin was 3 plus, and sugar was under 30 mg. 
per cent. 

On primary smear a gram-positive rod was seen which grew on culture and was sub- 
sequently identified as morphologically resembling L. monocytogenes. A blood culture ob- 
tained on the day of admission revealed Pact. aXkalegenes which was thought to be a con- 
taminant. 

A repeat lumbar puncture on the second and third days again revealed on smear and 
culture a gram-positive rod. Four subsequent lumbar punctures were all negative on both 


From the Department of Pediatrics, toe Services of Drs. James W. Bruce and W. W. 
Nicholson" and the Department of Bacteriology-. University of Louisville School of Medicine. 
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smear and cultnrc. The spinal fluid white blood cell count, sugar, and protein gradually 

returned to normal. i ta nnn -nn,. 

The white blood cell count was 21,000 per cubic millimeter on admission, 14,000 per 

cubic millimeter on the thirteenth day and 10,000 per cubic millimeter on the “ftj’-fourth 
hospital day (three davs prior to discharge). A red blood cell count was 3,8o0,000 per 
cubic millimeter on admission, 2,540,000 per cubic millimeter on the eighth hospital day 
and 3 800,000 per cubic millimeter on the fifty-fourth hospital day. The hemoglobin was 
12.5 Gm. per 100 c.c. of blood on admission and the same on the fifty-fourth hospital daj. 
Blood sulfadiazine levels ranged from 7.8 mg. per cent to 25.8 mg. per cent during the first 
wek of hospitalization. The initial urinal^'sis revealed 4 plus albumin, but all subsequent 
urinalyses were negative. The blood Kahn and tuberculin tests were negative. 

Treatment , — ^The infant was immediately given 10,000 units of penicillin intrathccallj 
and 15,000 units intramuscularly. Tills was followed by 5,000 units of penicillin every tbree 
hours intramuscularly. The following day another 10,000 units was given intrathecally and 
the intramnscular penicillin was increased to 10,000 units every three hours, and on !May 12 
it was discontinued. The total amount of penicillin administered was 20,000 units intra- 
thecally and 1,100,000 units intramuscularly. An initial dose of 20 c.c. of a 5 per cent 
sodium sulfadiazine solution was given subcutaneously followed by 100 c.c. of H/6 sodium 
lactate. This was followed by 15 c.c. of a 5 per cent sodium sulfadiazine solution every 
eight hours. A continuous intravenous infusion was started with 5 per cent glucose in 
distilled water. At the end of thirty- six hours this was discontinued and separate infusions 
were given intravenously and subcutaneously as needed to maintain body hydration. On 
May 2 the sulfadiazine administration was changed to the oral route, 0.25 Gm. every four 
hours for one week. Due to ah upper respiratory infection the sulfadiazine was resumed 
May 17, 0.125 Gra. being administered every four hours for three days. On June 8, 1945, 
the child developed bronchopneumonia for which sulfadiazine, 0.125 Gm. every three hours, 
was given for five days, and penicillin, 5,000 units every three hours, was given intramuscu- 
larly for six days (total of 240,000 units) - 

Supportive therapy consisted of oxygen during the first vreek and repeated trans- 
fusions of blood and plasma as indicated during his hospital stay. 

Course , — ^Daring the first week of hospitalization the infant was acutely ill with a tem- 
perature ranging from 98.6° F. to 105.2° F. The second week of illness the infantas febrile 
course subsided. At the end of the second week and the beginning of the third week the 
child cried constantly and required considerable sedation. Following this the course was 
uneventful except for an upper respiratory infection and bronchopneumonia of moderate 
severity. Both were adequately cared for by the chemotherapy. 

^ During the first two weeks the child's weight dropped from 11 pounds, 9 ounces, on 
admission to 10 pounds, ounces. Following this the weight gradually increased to 1.3 
pounds, o ounces, on the day of discharge, June 21, 1945, fifty-seven days after admission. 

There were no apparent neurological changes; the child was bright, had normal re- 
flexes, and was apparently in excellent health on discharge. 

BACTERIOLOGY 

sp^^^al fluid was streaked on blood agar and inoculated into Douglas broth and 
ascitic fluid agar. Growth appeared on all three of these media.* 

Morphology. ^ The organism, isolated in pure culture from the spinal fluid, appeared as 
a small grara-positive rod. The average size was 0.5 by 1 to 2 microns but occasional larger 
orms nere seen. n smears made from eighteen-hour broth cultures, the organisms were 
me^ ar y arrange except for a tendency toward parallel arrangement. Motility was 
^^®°^5’'^our-hour cultures. There was no evidence of branching or 

organism was nonacid-fast. and failed to produce spores. 
There w as no evidence of encapsulation. ^ 

I^uls\ine Butorff. Bacteriologist in the 

Kennedy. Director. isacicrlological and Serological Laboratories, Dr. James A. 
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Cultural . — Growth was evident vithin twenty-four hours under aerobic conditions on 
both plain nutrient agar and blood agar. Forty-eight-hour colonies on blood agar were round, 
1 mm, in diameter, and were surrounded by a definite zone of hemolysis. 

Biochemical. — Acid, but no gas, was produced in glucose, salicin, and rhamnose within 
twenty-four hours. Similar reactions were produced more slowly in lactose, maltose, sucrose, 
dextrin, and galactose. There was neither fermentation of mannite, inulin, nor xylose. 
Tests for indole and hydrogen sulfide were uniformly negative. 

Bathogenicity . — The organism was distinctly pathogenic for rabbits and mice. Intra- 
venous injections of 0.5 c.c, of an eighteen-hour broth culture produced death within forty- 
eight hours in each of four rabbits injected. Intraperitoneal Ejections of 0.25 c.c. also 
produced death within forty-eight hours in two mice. One mouse and two rabbits were studied 
after death and pure cultures of the organism were isolated from the heart blood, lungs, liver, 
and spleen of each animal. 

Ristoyathologic Sections Bevealed .* — 

Heart: Severe cloudy swelling only. 

Lungs: Large portions of the lungs were consolidated by exudate consisting chiefly of 
serous fluid and a very small amount of blood. The bronchioles contained similar material 
and in some of them the epithelium was sloughing. There was an intense congestion; pos- 
sibly this slight diffuse hemorrhage was chiefly secondary to the congestion. The leucocyte 
response was minimal and consisted of neutrophiles and monocytes. There was no focal 
necrosis. There were numerous emphysematous blebs at the periphery. 

Liver: There were great numbers of microscopic abscesses in various locations of the 
lobule. Necrosis was of the liquefaction type. The leucocyte response was chiefly neutro- 
philic; a great proportion of the cells were fragmented. There was no evidence of repair. 

Spleen: The spleen was very badly damaged by serous exudate similar to that in the 
lung. There was much blood pigment in the reticulum. The cells were vacuolated and 
swollen so that the architecture was markedly distorted. Leucocytic infiltration was minimal 
and consisted of monocytes and neutrophiles. The general appearance of the spleen sug- 
gested that it was necrotic. 

Kidneys: Marked cloudy swelling only. 

Lymph Nodes: The l3miph nodes were badly damaged by abscesses similar to those in 
the liver except that there were more monocytes in the lymph nodes and a few giant cells. 

Pancreas: Marked cloudy swelling. 

Interpretation . — 

1. Bronchopneumonia with emphysema 

2. Multiple abscesses of lungs 

3. Acute splenic tumor, marked 

4. Suppurative lymphadenitis 

5. Marked cloudy swelling of all viscera 

jBcsistoTice to Penicillin . — In vitro tests for penicillin susceptibility were made similar 
to those reported by Foley, Epstein and Lee7 (1944). Serial dilutions of a commercially pre- 
pared extract of penicillin were made in 5 c.c. lots of sterile peptone water. Twenty-four- 
hour peptone water cultures of the gram-positive rods under study were diluted 1 to 10 with 
sterile 0.85 per cent sodium chloride solution. Similar dilutions were made of a twenty-four- 
hour peptone water culture of Staphylococcus aureus (previously tested for penicillin suscep- 
tibility). Dilutions of the penicillin in the peptone water (5 c.c. amounts) were inoculated with 
.05 c.c. of either Staph, aureus or the gram-positive rods isolated from the case herein reported. 

The following results were recorded after twenty-four hours ^ incubation at 37® C. Only 
0.02 unit per cubic centimeter were necessary to inliibit the growth of the Staph, aureus, while 
from 0.3 to 0.4 unit per cubic centimeter were necessary to inhibit the growth of the gram- 
poative rods. The in vitro resistance of these gram-positive rods to penicillin may, therefore, 
be estimated as from fifteen to twenty times greater than the resistance of the Staph, aureus 
strain. 

•Dr. A. J. Miller, Department of Pathology. 
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SUMMARY OP BACTERIOLOGY 

Based on these reactions, this organism appears to be similar to L. mono-- 
cytogenes as described by Topley and Wilson* (1936) in the second edition of 
their textbook. It is also similar to the organism described by Webb® (1943). 
It differs from other reported reactions of strains studied by Webb (1943) in 
fermentation hi galactose and from Bergey’s« (1939) description in its failure 
to ferment xylose. The organism’s susceptibility to penicillin was approxi- 
mately twice that reported by Foley, Epstein, and Lee’ (1944) for Listerella 
strains, but still approximately twenty times as resistant as was the Staph, aureus 
strain. However, it seems logical to conclude that the organism isolated from 
this patient’s spinal fluid was a strain of L. monocytogenes, 

DISCUSSION 

Porter and Hale^ reported in 1939 that seventy-seven of eighty control 
mice infected with Listerella died, while fourteen of sixty treated 'svith sulfanil- 
amide died, and only two of twenty treated with sulfapyridine died. Poley, 
Epstein, and Lee*^ in 1944 reported their results of experiments with several 
strains of L. monocytogenes. In comparison to other gram-positive organisms 
they found that Listerella grew freely in forty times the concentration of peni- 
cillin necessary to inhibit completely the growth of certain gram-positive organ- 
isms studied. In our studies we found the organism from fifteen to twenty times 
as resistant to penicillin as is the Staph, aiirc'its (see section on bacteriology). It 
appears, therefore, that penicillin is not a potent bacteriostatic agent for this 
organism. In all probability the effective agent in the treatment of this case was 
sulfadiazine. 

CONCLUSION 

A case of meningitis in an infant caused by L, monocytogenes and treated 
ivith sulfadiazine and penicillin 'with recovery is herein reported. 

Sulfadiazine may be the drug of choice in the treatment of Listerella infec- 
tion but further Judies v,dll have to be made to reveal its value as a chemo- 
therapeutic agent in the treatment of listereUosis. 
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CONGENITAL ECTODERMAL DEFECT 

Report of an Unusual Case Involving Scalp and Leg 

J. Lajviar Callaway, M.D,, Ray 0- Noojin, M.D., Kathleen A. Riley, M.D., 

AND Beatrice H, Kuhn, M.D. 

Durham, N. C. 

A ccording to Anderson and Novy/ the}" made the first report in the 
American dermatologic literature in 1942 on congenital ectodermal defects 
of the scalp. They present four cases and an excellent review of the literature. 

Ingalls,^ in 1933, gave a complete report on the study of sixty cases regard- 
ing the pathology of development of congenital ectodermal defects of the scalp. 

There are many theories of etiologic cause including amniotic adhesions, 
hereditary factors, arrested development, intrauterine healing of angioma, pres- 
sure necrosis of the extremities and of the scalp during labor. Ingalls, in his 
discussion of etiologic factors, states that there is a total lack of any evidence 
pointing to amniotic influences, except for one reported case. He believes the 
cause to be on a basis of inherent fundamental factors, which impress upon the 
midline of the head with a degree of sensitivity or vulnerability equaled perhaps 
nowhere else on the body. The investigations, clinical findings, and opinions 
of other authoi*s generally agree with his. ^ 

Clinical characteristics are relatively consistent. The majority of the 
lesions, are single and usually located in or near the midline and most commonly 
on the -vertex. The size of the lesion averages 1 to 2 cm. and the largest reported 
lesion measured 60 sq. cm. The lesions are usually oval in configuration, only 
occasionally elongated or irregular. In a majority of cases only the epidermis 
and the subcutaneous tissues were involved. The lesion may extend to the dura, 
pericranium or glia. The gross features show considerable variations but are 
usually described as having sharp punched-out margins, with the lesion itseH 
consisting of scarlike tissue. At first a dry translucent membrane covers the 
area and later breaks do^vn leaving granulation tissue. Despite occasional 
variations in gross appearance, the absence of hair tends to be a consistent 
feature. 

Eight per cent of the cases reported have been associated with a congenital 
defect elsewhere.- 

The diagnosis is based on the aforementioned criteria being present at birth. 
In the differential diagnosis criminal injury, foreep injury, primary syphilis, 
and congenital depression of the skuU are to be considered. 

Prognosis is less favorable for scalp defects than for ectodermal defects 
elsewhere because of the danger of increased injury to the lesion during delivery. 
There has been a 20 per cent mortality rate mth most of the deaths at least 
partially referable to the lesion on the scalp.^ 

FYom the Division of Dermatologrj" and Syphllology of the Department of Medicine. 
Duke University School of Medicine. 
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There seems to be no treatment indicated except the prevention of trauma 
and secondary infection by the use of local bland therapy. 

REPORT OP A CASE 

B. C., female aged 3 weeks, was first seen April 6, 1945, because of a lesion on the 
scalp and left leg. The mother and father had negative Wassermann serologic reactions on 
their peripheral blood, No history of development of abnormalities in the offspring of either 
maternal or paternal families could be obtained. The labor of the mother and the delivery 
of the child, without forceps, were normal. The infant was normal in every way except for the 
skin lesions. 

On examination there was present a lesion on the right vertex, which was 8 by 6 cm. in 
size (Fig. 1). The lesion was covered by a transparent membrane. Scar tissue was present 
along the borders of the affected area. The left leg showed a similar lesion that formed an 
encircling band about the ankle, 3 cm. in width (Fig. 2). Both lesions showed atrophy, es- 
pecially on the ankle where there was some deformity due to fibrosis and scarring. The lesions 
were treated with a simple boric acid ointment plus massage to the left ankle. One month after 
the child was first seen, the lesions showed signs of regression with the formation of more scar 
tissue and only slight deformity of the left ankle. 

SUMMARY 

A case of congenital ectodermal defect of the scalp is presented. The scalp 
lesion is typical clinically of the majority of cases previously described. How- 
ever, the ankle lesion, unlike most ectodermal defects, is not symmetrical and is 
associated mth a decided deformity due to scar tissue formation. 
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FOURTEENTH ANNUAL JIEETING OP THE AAIERICAN ACADEilY 

OF PEDIATRICS 

Book-Cadili.\c Hotei., Detroit, SLch. 

Jan, 15-18, 1946 

Report of the Secretary 

The late of ineiease in the number of AcaJemy members continues and vrith it 
naturally an increase in work in the Secretary’s office. The South American Division, Begion 
V, has not been quite so active as it ivas previously, probably due to tbe action of the 
Bxecutive Board at its last meeting to increase tlxeir dues. 

‘ Largely^ the Academy has been interested in the proposed Federal Legislation and has 
voiced a very heavy majority objecting to many of the measures in the bo 'Called Pepper bill. 
There is no feeling in the Academy that tbe objects which this bill seeks to attain are in any 
way opposed to the principles upon which the Academy has functioned since its beginning, but 
there is a feeling that the measures proposed for canydng out these objects axe mimical not 
only to the profession but likewise to the objects themselves. 

Another chief activity of the Secretary’s office has been the reiDStatement of the men 
coming out of service. These men come out on terminal leave and then are discharged, at the 
end of a certain length of time, from the service. We have regarded the final discharge as the 
termination of service and have adjusted our books to meet this situation. A member is 
booked for a year’s exemption from dues, January first or July first, depending upon which 
date is closest to the completion of his terminal leave. Each of these men must pay $5,00 for 
the JOTJEKAii since our contract with the C. Y. Mosby Company demands this. There has 
been a great deal of difficulty in getting in contact with these men. KaturaHy, they do not 
think of writing to us immediately after they leave the service and sometimes their letters 
have been returaed to us and we have had to bother other members of the Academy to obtain 
mailing addresses. Fortunately, we have received practically 100 per cent cooperation from 
these members and I wish to take this opportunity to thank them for their kindness. 

The Post-War Planning Committee has been most active. Er. John P. Flubbard of 
Boston has been made permanent Executive Officer for this Committee with offices in Washing- 
ton. The Committee has had the active cooperation of both the Children's Bureau and the 
United States Public Health Service. They are getting things under way and a survey is 
almost completed in Isorth Carolina, the first state where such survey has been made. A 
nvore detailed report will be given by the Chairman of the Committee, Er. Warren B. Sisson. 

Another major activity of the Academy has been the attempt to place men coming out 
of service in positions which they desire. Many want only refresher courses. This is true 
especially of tho members of the Academy. However, the Academy has been able to obtain 
from Mead Johnson and Company a grant of $10,000 for the next two years’ work and a 
special EecTOtary has been set up in the Secretary’s office for canydng on this work, under 
lus supcmsion. This work is just getting under way, but we hope to be able to do something 
which will bo of value. ® 
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The Committee on Cooperation '^^dth the American Legion, ^^lth Pr. Hugh McCulloch as 
Chairman, has been most active and the Secretary has attended meetings where the group 
from the Academy and that from the American Legion developed plans for cooperation. This 
promises to be an activity of a great deal of value to veterans^ families and, in general, to 
pediatrics in the United States. 

Pew of the members realize the difficulties of holding meetings under present conditions. 
Hotels are inclined to look somewhat askance at such meetings and are not overanxious to hold 
them since their rooms are filled with transient guests. In addition to this, transportation is 
peculiarly bad and all in all the difficulties are much greater than they were previous to the 
war. We may have to revise our ideas regarding hotels and meetings in the not distant 
future. There is even a possibility that the hotels will charge for space for holding meetings 
and for exliibits. 

I cannot conclude this report without mentioning the exertions of the President in the 
behalf of the Academy. He has been most active in several projects and Ms presence in 
Washington has on many occasions and in many ways been a tower of strength to the 
Society. 

It is now my unpleasant duty to report to you the names of those who have left us since 
the last meeting: 

Pr. PMUip S. Astrow'e, Kansas City, Mo. 

Pr, Edward S. Babcock^ Jr., Sacramento, Calif. 

Pr. Jules M. Brady, St. Louis, Mo. 

Pr, Thomas B. Cooley, Petroit, Mich. 

Pr. Manning C- Field, Brooklyn, N. Y. 

Pr. Charles C. Kerley, New York, N. Y. 

Pr. Robert George McAliley, Atlanta, Ga. 

Pr. Frederick B. Miner, Flint, Mich, 

Pr. Archibald P. Smith, Garden City, N. Y. 

Pr. T. M. Watson, Greenville, N. C. 

Pr, Edwin B. Weldon, Bridgeport, Conn. 

Pr. James L. Winemiller, Great Neck, N. Y. 

Respectfully submitted, 
Clifford G. Grdlee, 
Secretary 

Report of Region I 

Arrangements have been made to hold the postponed meeting of Region I, on April 2, 3, 
and 4, 1946, at the Hotel Pennsylvania, New York City. Pr, Miner C. TTilT, Chairman, and 
Ms committees are working diligently to make this one of the most outstanding meetings 
Region I has ever held. Members of the Academy from other regions are most cordially in- 
vited to attend. 

The term of Associate Chairman, Pr. Louis Webb HiU, expires in 1945. Our constitu- 
tion states, ^'The Associate Regional Chairman shall be appointed by the President of the 
Academy, after confirmation by the Executive Board, from a group of two or more candidates 
nominated by the Stato Chairmen of the Region. I have been instructed by the State 
Chairmen to present the names of Pr. Paul W. Beaven, Rochester, N. Y.^ and Pr. Warren R. 
Sisson, Boston, Mass., to tlie Executive Board for confirmation. 

Shortly after Senate Bill 1318 was presented by Senator Pepper, I made arrangements 
for the bill to be sent to each State Chairman, except those in Canada. They were requested 
to study the bill, and in turn have as many Fellows as possible both read it and furnish to me 
their constructive opinions and criticisms. I have received replies from over one hundred 
Fellows. Less than 10 per cent were in favor of the bill. All were in favor of the objectives 
as expressed in the Academy's Report of a Committee on a Consideration of CMld Health 
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ill fto Postwar Period,” Jodkxal of Pediatkics, Volume 25, page 025. All of 

Le beentnt to P . Grulee, our Secretary, so he can correlate the 

Semy’s members throughout the country for the benefit of the Executive Board at its next 

“''^7wish to express my appreciation and thanks to the State Chairmen and Pdlows of this 
region for their frank and cooperative spirit in offering these constructive cri 
inreresting to note that the majority of Fellows feel that health measures in Vaslungton shou d 
te under the direction of the Public Health Department, and that the Children s Bureau s u 
be transferred from the Labor Department to the Public Health Department. 

Respectfully submitted. 


OlilVER Jj . Strikgfieli), 
Regional Chairman 


Report of Region n 

Region II held a meeting of State Chairmen in Cincinnati on November 14, at the time 
of the Southern Medical Meeting. Those present vrere : 

Rr. Wm, Willis Anderson, Georgia 

Dr. W. W. Nicholson, Kentucky 

Dr. Harvey Garrison, Mississippi 

Dr. Carroll Pounders, Oklahoma 

Dr. William Weston, Jr., South Carolina 

Dr. James C. Overall, Tennessee 

Dr. James B. Stone, Virginia 

Dr. Russell C. Bond, West Virginia 

Each State Chairman had about the same report to make, that is, that aU the 
Pediatricians had been overworked and no organized Academy activity had been done. 

There was considerable discussion of the EMIG program. Everyone expressed dissatis- 
faction with its practical working out. The men felt that the large amount of paper work 
far outweighed the small fees obtained. Dr. Overall had some interesting figures from the 
Tennessee Board of Health shoiving the comparative fees paid the obstetricians and 
pediatricians in that state. The obstetricians^ fees were ten to fifteen times what the 
pediatricians get, mainly because of the excessive paper work required of the pediatricians. 

These figures illustrate what the members said, that is, that the pediatricians were look- 
ing after the children for nothing as a patriotic duty and not sending in the claims for fees. 

The fervent hope was expressed bj’’ all that EMIC would not become a permanent thing. 

It was unanimously voted that tho Pepper bill in its present form should not be passed 
by Congress,. The State Chairmen had polled every member of the Academy in Region II and 
had found just three members who are in favor of the Pepper bill. All three of these men 
are full-time salaried men and not practicing pediatricians. 

It was unanimously voted that if the Pepper bill should pass Congress there should 
bo a means clause added for each state because the average income varies so much in different 
parts of the country. This would be especially true in the South where the average income is 
lower than in other states. 

It was voted unanimously that before any jaction is taken on the Pepper bill that the 
Academy members be polled and the Executive Committee act according fo the poll. 

Respectfully submitted, 

James W. Bruce, 

Associate Regional Chairman 
(Acting Chairman) 
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Report of Region III 

Neither State Chairmen nor State Committee Chairmen were asked to submit reports 
of Academy activities within their respective states for inclusion in the Eegion^s report to the 
January meeting of the Executive Board since it was felt that no abatement had, as yet, 
occurred in the heavy load being carried by civilian physicians. Hence, no state-by-state 
analysis of progress made will be attempted in this report as was the custom in prewar years. 

However, interest in the revival of full Academy activities in the Region, now that the 
war is over, points up from several directions. First of all, plans are under way for a meeting 
of Region III in the spring of 1946. Earlier it was announced that the meeting place would 
be Chicago, but failure to secure suitable hotel facilities forced a change. According to 
present plans the meeting will be held at the Hotel Netherlands Plaza in Cincinnati on May 6, 
7, and 8. It is hoped that by that time travel conditions will have improved and servicemen 
will have returned to civilian status so that a top-notch convention can be held with all hands 
present. In the meantime, several State Chairmen have informed the Regional Chairman 
that committee personnel is being reviewed preparatory to resuming activities abandoned 
during the war years. Attention to this phase of Academy work should be among the first 
to receive attention in all the states of the Region. 

Applications for membership have continued on about the same level in spite of absence 
of many prospective members in military service. Eighteen applications were approved by the 
Executive Board at its June meeting and seventeen have been submitted for the Board con- 
sideration in January. The total enrollment in Region HI now numbers 469. 

There have been no receipts or disbursements of funds of the Region since its last 
meeting. The present financial statement for Region III is as follows : 


On deposit in savings account as of January 21, 1943 $2,165.24 

Interest to November 1, 1945 46.44 


Total $2,211.68 

Bonds held by the Treasurer of the Academy to the credit of 

Region III (Purchase value) $1,850.00 

(Face value $2,500.00) 

Total assets of Region III $4,061.68 


In common with the other regions of the Academy, Region III looks forward with 
anticipation to the January meeting in Detroit, not only because it will be the first postwar 
convention of the National Academy, but because of the opportunity it affords for resuming 
scientific presentations, and, of especial importance at the moment, for the opportunity it 
provides for considering the pressing social and economic problems with which the practice 
of pediatrics is faced. 

Since the January meeting of the Executive Board marks the termination of the 
Regional Chairman terms of office, he wishes to take this opportunity of expressing his 
appreciation to the members and officials of Region III with whom he has worked so pleasantly 
during the last four years. 

Respectfully submitted, 

Lee Forrest Hiel, 

Regional Chairman 


Report of Region IV 

Region IV has held no annual meeting since the San Francisco meeting in May, 1941. 
It is hoped and contemplated that one may be held in the early summer of 1946. At this 
writing neither the time nor place of the meeting has been determined. Hotel accommoda- 
tions in the coast cities are still overtaxed with military requirements, and it cannot at present 
be stated when this situation will be relieved. A canvass of the State Chairmen indicated 
the desire for a centrally located meeting in May, June, or July. If arrangements can be 
made, a meeting will bo held in one of these months in or near San Francisco. 
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Report of the Treasurer 

Statement of Eeceipts and Disburse:^ients 


July 1, 1945, to December 31, 1945 


balance in checking account, July Ij 194o 
balance in savings account, State Bapk 

lalance in savings account, Pirst National Bank & Trust Oompan} 


Receipts: 

Dues 

Wartime Assessment 

Exhibits, January, 1946, Meeting * 

Annual meeting registration, Januarj’, 1946 
Annual meeting clinics, January, 1946 
Initiation fees 
Interest earned 

Pamphlets — Child Health Record 

Immunization Procedures 
Vitamins 


$26,705.75 

6.445.00 

7.965.00 

1.834.00 
556.00 

1.475.00 
487.12 

$ 163.36 
255.70 

15.90 434.96 


Subscriptions, Men in Service 
Committee, Post-War Courses 
Committee, Post-War Planning 


816.25 

10,000.00 

8,000.00 


Disl>ursement$ ; 


Annual Meeting, January, 1946 


415.85 

Bank charge and exchange 


94.22 

Certificates and mounting 


38.52 

Executive Board 


383.02 

Miscellaneous 


265.22 

Office supplies and equipment 


111.87 

Postage 


199.14 

Rent 


1,512.53 

Salaries — Secretary 

$3,750.00 


Assistant Secretary 

450.00 


Stenographer 

1,140.00 


Office 

710.21 

6,050.21 

Stationery and printing 


161.33 

Subscriptions 


7,620.16 

Telephone and telegrams 


226.79 

Travel — Secretary 


95.65 

Treasurers' bonds 


85.00 

Expense — Region V 

$1,447.87 



Region in 
Committees — 

Cooperation with American Legion 
Post-War Courses 
Post-War Planning 

, Pamphlets— Child Health Record 

Immunization Procedures 
Vitamins 


19.73 
2.16 

367.40 

240.86 

3,488.56 

9.98 

21.42 

.78 


Balance, Dec, SI, 1945 

Balance in checking account, December 31 1945 
Balance in savings account, State Bank i Trust Company 

account. First National Bank & TrSst Company 
Balance m checking account. First National Bank & Trust Company 


5,566.58 


32.18 


344.33 

3,838.72 

1,544.01 


$ 5,727.66 


64,719.08 


$70,446.74 


22,858.27 


$47,588.47 

34,865.78 

5,332.56 

1,552.33 

5,837.80 


$47,588.47 
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State Chairmen's Eeports 

Hawaii, — Dr. Donald C. Marshall reports little Academy activity. All but two members 
have been in the Armed Forces, and these two have been overwhelmed with work. 

Oregon. — ^Dr. Carl G. Ashley reports the addition of eight new members out of nine 
eligibles. He also reports a unanimous opposition to the Pepper bill. Dr. Bridgeman has 
worked out an acceptable record card to be used for all summer camp inspections. Dr. 
Henricke has acted as liaison officer with the American Legion. Dr. J. W, Eosenfeld, after 
nineteen years of service, has submitted his resignation as Medical Director of the Visiting 
Nurse Infant Welfare Clinics. 

The individual membership has attempted to cooperate with the EMIC program, but 
there have been numerous complaints of complicated record forms, delay in paying claims, 
and ridiculously low allowances for medical care in. many cases, 

Idaho. — ^Dr. Tremaine reports that one of the three members is still in the Navy. 

St. Luke^s Hospital in Boise is increasing its capacity one hundred beds, Rfty of which 
will be occupied by an entirely new pediatric department. 

The Crippled Children's Project is being decentralized with centers in northern and 
eastern Idaho as well as in Boise. 

Dr. Tremaine also reports that Idaho has a greatly increased population and that there 
are several places either possessing good hospitals or projecting them, where pediatricians are 
urgently needed. 

Utah. — ^Dr. Edwin R. Murphy reports that the membership has been extremely over- 
loaded with work and that no time lias been spent on Academy activity. The members have 
supported* the EMIC program exceptionally well but view the Pepper bill with grave concern. 

Arizona . — Three members are still in military service. 

Dr. Vivian Tappan reports that efforts are being made to establish public schools for 
substandard children in Phoenix and Tucson. The purpose is to offer educational and voca- 
itonal training for children handicapped by^ chronic noninfectious diseases (rheumatic fever, 
asthma, recurrent nontuberculous pulmonary diseases, bronchiectasis, etc.) and for mentally 
retarded children for whom no provision exists. In Tucson, beginning in September, 1945, 
special classes for substandard children were opened in each of two schools. 

During the past year two hospitals in Arizona have built specially equipped modem 
nurseries for the care of the newborn. 

The Arizona Pediatric Society^ has supported the EMIC program, examined children 
admitted to the Crippled Children's Service, and until the past year supervised the Nursing 
Conferences. 

California . — Cochairmen Drs. Crawford Bost and Ezra Pish report that pediatric activi- 
ties have been reduced to a minimum due to the stress of practice. 

The Academy cooperated with the Los Angeles Heart Association in a three-day 
symposium on rheumatic heart disease. 

Washington . — ^It is with regret that we report that Region IV suffered a great loss in the 
death of Dr. E. J. Barnett, of Spokane. 

With the war over and with, some of our members already home and others due in the not 
too distant future, we look forward to a less arduous life and to more time to spend on 
Academy problems. 

Respectfully submitted, 

Hugh K. Berkley, 

Regional Chairman 
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Stauding’ Committees With State Activities 

Keport of the Committee ou Cooperation With the American Legion 

During the intervol since the last lopott from this Committee to the Executive Board, 
there has been a meeting of the Committee in Chicago on Oct. 0, 1945. The meeting was at- 
tended by all members, and by Dr. Grulce; and by Mr. Harry C. Kebm, Chairman of the 
Hatiwmi Exeentwe Committee of the Child Welfare Division of the American Legion; Miss 
Emma C. Puschner, Director; and Mrs. Marguerite C. Seibert, Assistant Director of tbo 
Biviaion. It was the first meeting of tlie whole Committee, and considerable time was used 
for discussion of general principles for cooperation witb the Legion and the part tho Academy 
might undertahe in the development of the Legion plan for child welfare. Mr. Kebm spohe 
fully of what the Legion is doing in this field, and of the opportunity and need for coopera- 
tion witlx the Academy. 

Dr, Edward C. Kitchell Jias arranged for the publication of short articles on various 
subjects in the field of child cate and welfare in the 2^atio7iaZ Ifegionnciirej tlie monthly news 
^heet of the liegion. Arrangements are being made for the preparation of these articles hy 
members of the Academy and other pediatricians selected for tho subject. It is proposed that 
these articles bo published monthly so long as they hold reading interest. About 2^000,000 
copies of this publication are sent out each month. An article on rheumatic fever was pre- 
pared by Dr. George M. 'Wheatley at the request of the Legion and was published in the 
October number of the American Legion Magazine, 

There was a discussion of plans for Academy participation in the I/jgion ‘'April — Child 
Welfare Month plan. Kegion and State Liaison Officers of the Academy will be requested 
by Legion representatives locally as the need arises. 

Dr. Eichdorf was selected as a member of the Committee who should show* to members of 
the Academy who are Legionnaires, and, especially to members of the Academy who are being 
separated from military service, what the Legion is doing in the field of child welfare. It is 
recommended by the Coojxnittee that this group of professional pediatricians be used wherever 
possible to develop interest in the Legion Child Welfare Program, and should he selected as 
state liaison officers with the Legion. 

Respectfully submitted, 

Hugh McCulloch, Chairman 

Edwmrd C. Mitchell, Honorary Chairman 
L. D. Richdorf, Associate Chairman 
E. T. Wyman, Region A Liaison Officer 
P. A. McLendon, Region A Liaison Officer 
G. Af. Lyon, Region B Liaison Officer 
.T. H. Hess, Region C Liaison Officer 
Clifford Sweet, Region D Liaison Officer 


Report of the Committee on Cooperation With Nonmedical Groups 

o .5 accomplishnient of this Committee during the past year was the preparation 

n IS n u ion 0 a Health Card for use in camps and summer schools. A large number 
of these cards were ordered by the National Girl Scouts organization and several other 
camping groups.^ Numerous favorable reports have been received from camp physicians. 

organlMtions arc now being contacted to determine ways in which the 
Academy can assist them in their health program. 

Respectfully submitted, 

Alsskt D, Naxser, Chairman 
Roger L. J, Kennedy 
Marvin Israel 


Joseph I, Linde 


Margaret Nicholson 
James C. Overall 
Warren R. Sisson 
Lillian R. Smith 


Edwin T. W}’man 
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Eeport of the Committee on Governmental and Medical Agencies 
This Committee has held no meeting since Maj. The May report showed the full com- 
pletion of both State and National programs of cooperation between Governmental and 
Medical Agencies approved by the Executive Board in June. 

Respectfully submitted, 

Stanley H. Nichols, Chairman 

Paul W. Beaven 

W. L. Crawford 

Alexander T. Martin 

Oscar Reiss 

A, L. Van Horn 

Standing: Committees 
Report of the Committee on Fetus and Newborn 
I. Question of Dr. B. Lesesne Smith : 

Change of State law^s in regard to eye prophylaxis with a view to the use of penicillin in 
place of silver nitrate. 

Answer: 

The Committee members hold the opinion that it is not advisable to recommend any 
change in laws or regulations relating to the use of silver nitrate for prophylaxis of the 
newborn infant's eyes because evidence in regard to the efficacy of penicillin in eye 
prophylaxis is inadequate. 

II. Question of Dr, Jerome Glaser: 

Definition of the newborn period. 

ATiswer: 

The Committee recommends: 

1. That the term neonatal" rather than '^newborn" be used to cover the period 
after birth that Dr. Glaser asks us to define. 

’ 2. That, for the sake of uniformity, the first month (first 30 days) should limit the 

neonatal period. Tliis may be regarded as an official definition since it has been 
agreed upon by the Children's Bureau, the American Public Health Association, 
and the Bureau of the Census (the Registrar, Bureau of the Census, U. S. Depart-, 
ment of Commerce, Vol. 4, No. 2, February 15, 1939). 

Respectfully submitted, 

Ethel 0. Dunham, Chairman 
Nina A. Amderson 
John C. Montgomerj’ 

Howard J. Morrison 
Milton J. E. Senn 
Charles A. WeymuUer 

Eeport of the Committee on Legislation 
Report to be given personally by Chairman at the meeting. 

Respectfully submitted, 

Joseph S. Wall, Chairman 
Jay I. Durand 
Harvey F. Garrison 
Philip Van Ingen 
Alfred A. Walker 



225 


AMERICAN ACADEMY OF PEDIATRICS 


Eeport of the Committee on Pan-Amorlcan Scholarships 
Wo have now eleven scholars; the last of these will have completed his course on 
Oct 1 1946. No arrangements are being made for new scholars for the next 
owing to the crowded condition of our clinics as a result of men coming home from service. 

Bcspcctfully Buhmitted, 

r!r.trrnnn G. Grulee. Secretary 


Beport of the Committee on Pediatric Awards 
The Committee recommends that, for this year, the Mead Johnson Awards should not 
be made. It appears that it is better to do this than to lower the standard required fo*" 
awards which, in the past, have been given for work of outstanding merit. The Borden 
Award will be presented. 

Eespectfully submitted, 

S. Graham Eoss, Chairman 


Oscar M. Schloss 
Joseph Stokes, Jr. 
Wilbnrt G. Davison 
Grover P. Powers 


Eeport of the Program Committee 

The i^rograxa Committee recommends that a Pull Program consisting of Bound Table 
Discussions, Panels, Symposia, and individual speakers be arranged for the next Annual 
Meeting of the Academy. 

Eespectfully submitted, 

Edqae E. Maetmer, Chairman 
Prank H. Douglass 
E, Gannon Eley 
M. Hines Eoberts 
Matthew Winters 


Special Committees 

Eeport of the Committee on Geographical Distribution of Pediatricians 
To date I have completed about twenty-eight separate surveys and have covered more 
than one-half of the requests as per the Est sent to me* by Dr. Grulee. Some of the surveys 
were rather lengthy and covered much territory. Each survey included (1) the population 
and increase or decrease of same for past five years; (2) the total number of physicians, 
pins increase or decrease; (3) the total number of Pd*, Pd, PAAP, and Diplomates (1937- 
1942) ; (4) university and hospital facilities for a given locality, city, county*, or state. 
This gives the sort of information that is helpful in estimating the growth of a locality 
within the five-year period from 1937 to 1942. 

I have had letters from several men who have indicated that the survey has been helpful. 
The remainder on my list will he finished soon. 

Eespectfully submitted, 

Otto L. Goehli:, Chairman 

Eeport of the Committee on Eheumatic Pever 
Our Corai^ttee lias not met as a group since the meeting in St. XiOuis one year ago, hut 
individually and by letter so that the work of the Committee has been kept 
o * Committee notes with satisfaction the publication in a separate booklet the 
entire S>Tnposiuin on Eheumatic Pever held at the St. Louis meeting. This has been done by 
0 ennsj vania State Department of Health and has been distributed throughout the State 
or educational and promotion purposes. The American Council on Eheumatic Fever has been 
^ct up and incorporated under the leadership of the American Heart Association. Two mem- 
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bers of the Committee are represented on this Council, Tvhich is also represented by other 
organizations such as the American Medical Association, American College of Physicians, 
American Public Health Association, American Rheumatism Association, American Hospital 
Association, American Nurses Association, and American Association of Medical Social 
Workers. 

The Committee has three broad objectives: 

1. Educative 

2. Standard-setting 

3. Evaluation 

The educative function of the Committee was focalized in the Symposium on Rheumatic 
Fever at the St. Louis Session in 1944. The Standard-setting function will be the concern of 
the Committee at the Detroit session, and a joint meeting with the School Health Committee 
will be held to discuss standards for diagnosis and the principle of a cardiac consultation 
service for school children. The evaluation of results of the various state programs is an 
important objective and it is hoped that this may be worked out in cooperation with the 
Children's Bureau, 

A recent communication, has been received from a group in Montevideo with a specific 
mention of the role which the Academy has taken in the field of rheumatic fever. The high 
incidence of rheumatic fever in the Armed Forces in both World Wars has augmented the 
public interest in this disease. Tliis, in turn, is a challenge to the Academy to contribute 
its resources in the control of a disease which is essentially a disease of childhood. 

Respectfully submitted, 

Alexander T. Martin, Chairman 
Stanley Gibson 
John P. Hubbard 

‘ Hugh McCulloch 

Eugene H. Smith 
R. R. Struthers 
George M. Wlieatley 

Report of the Committee on Post-War Courses in Pediatrics 

The immediate objectives of this Committee were (1) to ascertain approximately how 
many medical officers returning from military duty after the war would wish to take post- 
graduate courses and other types of training in the field of pediatrics, and (2) to survey the 
pediatric training facilities of the United States and Canada in order to determine to what 
extent such demand can be met. The ultimate aim of the Executive Board of the Academy 
was to develop, on the basis of the Committee's findings, an effective mechanism for aiding 
our deserving medical veterans to find suitable opportunities for further training in their 
chosen field. 

The first immediate objective was attained by the Committee's being given free access 
to the returns from Dr. Grulee’s poll of Academy members serving with the Armed Forces 
and to the results of a large-scale, systematic survey carried out among Medical officers by 
Lieutenant Colonel H. C. Lueth. Approximately 30 per cent of the Academy members in the 
various serwes expressed a desire to take from one to four months of informal postgraduate 
training in a pediatric clinic or hospital before returning to office practice. A still larger 
number have subsequent!}’’ expressed a wish for short, intensive, more or less didactic refresher 
courses in pediatrics and related fields. A small number of those members who have written 
to the Committee have manifested an interest in obtaining full-time academic or hospital 
positions with more or less permanent tenure. 

On the basis of Colonel Lueth 's questionnaire returns from 21,029 officers it was estimated 
that a total of between 2,200 and 2,400 physicians serving with the Army, Navy, Public Health 
Service, and Veteran’s Administration would wish to have further training in pediatrics 
following their release from duty. One-third of these, mostly the older men, expressed a need 
for short courses only, while the others wanted from one to three additional years of training. 
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Fifty per cent of the older officers and 80 per cent of the younger men expressed a ‘Jesue to 
Separf for certification by the American Board of Pediatrics. It was rrnpossrble to obtam 
reliable information in advance regarding the rate at which such medical officers would be 

released from duty. ^ , a „ 

Keturas from the various polls indicate that the following types of trammg opportumties 
are needed; (1) Informal postgraduate '^brush-up'’ experience of several months duration 
in a general pediatric clinic. About 120 veterans who are members of the Academy desire 
such an opportunity. (2) Intensive, more or less academic, refresher courses of a few days 
to a week^s duration for several hundred previously well-trained pediatricians who hai’e not 
been able to keep up to date with the newest developments .in the tield. (3) Straight or full* 
time internships in approved pediatric hospitals and outpatient clinics for young physicians 
wishing to specialize in pediatrics but who were trained in other branches of medicine or had 
rotating internships only before entering the service. (4) Assistant residencies in pediatrics 
for physicians who had but one full year of clinical training in the field before being inducted 
into the Army or Nav>% (5) Besidency positions for ’those men who had preriously served 
both internships and assistant residencies. (G) Teaching assistantships and research fellow- 
ships for those veteran pediatricians, who have completed the two years of special training 
required for certification by the American Board of Pediatrics but who need or desire to attain 
still greater competence in their field before turning to practice or seeking an academic 
or other regular position. 

To accomplish Us second preliminary objective the Committee prepared a comprehensive 
(but simple-to-answer) questionnaire, mimeographed copies of which were sent to the pro- 
fessors of pediatrics or chiefs of service in 77 leading medical schools and hospitals in Canada 
and the United States. Questionnaires were completely filled out and returned by 61 repre- 
sentative institutions. This was regarded as a good return, considering the current demands 
on the time of such administrators. 

Analysis of these questionnaire returns indicates that 80 per cent (the percentage 
replying) of the 77 pediatric clinics polled, list the following total numbers of regular full- 
time training positions in pediatrics without regard to wartime quotas: 134 straight intern- 
ships, 173 assistant residencies, 93 residencies, G3 research fellowships and 58 teaching 
assistantships, totaling 687 training positions. On this basis there should be a total of about 
860 positions in the 77 institutions. In addition, the 61 institutions listed a total of 166 
rotating internships. The total numbers of additional full-time training positions of standard 
quality which these 61 institutions said they could create without committing themselves for 
maintenance or financial stipend were as follows: 89 straight internships, 116 assistant 
residencies, 81 residencies, 86 research fellowships and 91 teaching assistantships, totaling 
463 potential training positions. This would indicate approximately 580 potential new train- 
ing positions in the 77 institutions. It is obvious from inspection of the returns, which showed 
in addition to the foregoing data, such information as bed capacity, outpatient clinic attend- 
ance, etc., that many more than this number of new training positions could be made avail- 
able, if even mimmal financial support for the trainees could be provided. It is recognized 
that support from the G. I. Bill and personal savings of veterans, set aside for such purpose, 
may make many of these potential positions acceptable, if the demand for training oppor- 
tunities far exceeds the supply. 

Under ordinary conditions a large percentage of the 860 regular fuU-time training 
positions referred to above as occurring in 77 institutions and others not listed are filled by 
civilian physicians coming up through the ranks. However, the new order recently issued by 
1 ^ induction into service of all reserve officers in positions beyond tbe 

of It. ^ release all assistant residency and residency positions 

?et or nlS-? t ^ oi the 

neivjr potential positions already referred to should be available to medical veterans desiring 

could MlJr su'it-tw!? additional public private, and semiprivate clinics for children which 
tiediatrifLM • ^ raining positions if they were affiliated for the purpose with the larger 
podiatnc teaching chn.es. In some of the larger centers, local committees have made plfns 
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for creating suitable rotations between various types of service in such nonteaching hospitals 
and regular teaching hospitals for the purpose of increasing the number of acceptable posi- 
tions available. It is hoped that many other such arrangements will be organized. 

The Committee had sincerely hoped to accumulate sufficient information regarding avail- 
able training positions and postgraduate courses throughout the United States and Canada 
to permit their being catalogued for immediate service to our medical veterans upon their 
return to civilian status. However, the suddenness of the war^s termination, which had not 
been anticipated, and the unavoidable delays incident to the necessity of conducting most of 
the work of the Committee by correspondence, found the organization unprepared to give 
substantial help to the first contingent of returning medical officers. While the Chairman of 
the Committee has been able to assist a fair number of physicians to find suitable training 
positions by correspondence, lack of a list of vacant positions and of spare time for correspond- 
ence has made it impossible for him to reply to all inquiries. 

At the only meeting held by the Committee, that in Galveston, Texas, on November 16 
and 17, it was agreed to recommend to the Executive Board of the Academy that a central 
clearinghouse for training positions be set up in the Office of the Secretary in Evanston, 111., 
to handle all correspondence pertaining to training positions for medical veterans. The 
recommendation included the proposal that a grant of money be requested from some outside 
agency known to be friendly to the purposes of pediatric education and practice to defray 
the costs incident to this prodigious new undertaking for a period of at least two years. Dr. 
Grulee, who attended the meeting at the request of the Committee, agreed to approach the 
Mead Jolmson and Company or the Kellogg Foundation for a grant of $5,000 per year for a 
period of two years. In response to a letter from Dr. Grullee, the Mead Johnson and Company 
generously contributed the sum requested, which insures the carrying out of the Academy 
new service to its own members and to other medical veterans wishing to specialize in 
pediatrics. * • 

In order to expedite the work of the central office, an explanatory form letter has been 
sent by the Committee to the 77 institutions which received the original questionnaire with 
the request that they supply the Academy Office with complete and up-to-date lists of all 
service-connected physicians and veterans applying for positions and courses in pediatrics and 
also lists of training positions, both regular and specially created, which are expected to be 
vacant. Much duplication of correspondence will be avoided by this means. 

Those receiving the letter will be asked if they cannot invite at least two veterans 
Academy members at a time to spend a period of three months each as informal guests of 
their clinics. During tliis time such pediatrically trained veterans would undoubtedly be able 
to get back into the swing of clinical practice in their field. It was the consensus of the 
Committee that this kind of opportunity would satisfy the needs of most Academy members 
and other pediatricians with siinilar training and aspirations. Since a fair-sized number of 
returning Academy members have manifested special interest in short intensive refresher 
courses, those institutions offering such opportunities are requested to furnish notices of the 
same. These will be classified according to type of course offered and geographical location 
for use by the central office in replying to inquiries received. 

Judging from the questionnaire returns, the Committee members are convinced that 
this clearinghouse service for bringing available candidates and suiplus positions together 
will prove to be so useful that numerous requests will come to the Academy for its continuation 
beyond the period of the present emergency. 

Respectfully submitted, 

Irvine McQuaerie, Chairman 

Harold K. Faber 
Stanley Gibson 
Alton Goldbloom 
Arild E. Hansen 
J oseph A, ‘ J ohnston 

. Eustin McIntosh 
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Eeport of the Committee on Post-War Planning 

Since the last report to' the Executive Committee, the full committee on the Study of 
Child-Health Services, together vrith Mr. Hollo Britten of the TJ. S. Public Health Service, 
Mrs. Elizabeth E. Boles of the Hospital Commission, Drs. Katherine Bam, Charles U 
Williams, Jr., and Joseph Lachman, met in Chicago on Oct. 20, 1945. 

The most important development since our October meeting has been Dr, John P, 
Hubbard’s acceptance as Director of the Study. Dr. Hubbard is a member of the Academy, 
was in active practice before the vrar, and has more recently been a Colonel with the A. M. 0- 
with assignment in Denmark. Wc are fortunate to have as our Director a physician with keen 
clinical interest and appreciation of medical needs and experience in medical organization. 
As yon will recall, our technical staff now consists of Dr. Hubbard as Director with Dr, Bain 
and Dr. Williams as associates. I have asked Dr. Hubbard to be present at the Executive 
Committee meeting to give you first-hand his impressions of the Study up to date and to out- 
line future plans. 

The pilot study in Korth Carolina was started in October under the Bupervision of Dr. 
Joseph Lachman, We arc at this time very much gratified by the unequivocal cooperation 
between the Academy members and our study group. The study has progressed very satis* 
factorily and will be concluded this month. An exhibit of the methods employed in this pilot 
study be presented at the Detroit meeting. 

One of the most pressing needs is more adequate office space. We are now ensconced 
at our headquarters in Washington at the Children’s Hospital with a half-time secretary. This 
is most inadequate and we need room not only for the technical staff with increased secretarial 
assistance, but also space for the increasing volume of correspondence and completed schedules. 
We have been able to locate possible smtable offices in Waslungton and this will be put before 
our advisory committee before final decision is made. You probably will recall that a space at 
the Children’s Hospital, so kindly donated by that institution^ consists of one small room, 
and further space is not available there. 


One of the imminent problems concerns the financing of our Study. On Dec. 10, 1945, 
Dr. Hubbard, Dr. Bain, Dr. Dean Clark (formerly of the D. S. Public Health Service), and 
your Chairman had a conference with Dr. Van Hiper, the Assistant to Dr. Gudakunst, who 
is Medical Director of the National Foundation for Infantile Paralysis. We feel justified in 
stating that a substantial sum will be assigned to us from the Foundation, On December 19, 
we meet again with the Rockefeller Foundation which we hope will be interested in aiding 
us in the educational study which is now about to be launched under the direction of Dr. James 
L. Wilson, We have also recently visited the Marshall Field Foundation in Hew York. We 
were very cordially received and have made a definite request for $10,000 from them. We 
have taken under advisement the suggestion to request financial aid from pharmaceutical 
houses and manufacturers of baby foods, etc. It is hoped that in this way we will be able 
to obtain a number of grants of $5,000 to $10,000 each. We should like the advice and 
support of the Executive Committee in this matter. 


The Committee also feels that the Academy of Pediatrics should consider renewing an 
allocation of $8,000 to $10,000 to the Study for another year. 


Respectfully submitted. 


Wabren R. Sisson, Chairman 

John P. Hubbard, Director 
Allan M. Butler 
Harvey P. Garrison 
Henry F. Helmholz 
I^e Forrest Hill 
Joseph I, Linde 
Borden S. Veeder 
Joseph S. Wall 
James Xi. Wilson 
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Beport of the Committee on Tumor Registry 
Report to be given at the meeting. 


Respectfully submitted, 


Harold W. Dargeon, Chairman 

Hayes Martin 
Herbert F. Jackson 


Report of the Nominating Committee 

Eecommendations : 

For Vice-President (President-elect) 

Hr. Lee Forrest Hill 
Les Moines, Iowa 

For Chairman of Region III 

Dr. George F. Munns 
Winnetka, Illinois 

Respectfully submitted, 

J. A. Henske, Chairman 

Hugh Chaplin 
Hughes Kennedy, Jr. 
Oscar Reiss 


There are no reports from the following: 

Committee on Contact Infections 
Committee on School Health 
Committee on Honorary Fellows 
Committee on Hospitals and Dispensaries 

Committee on Immunization and Therapeutic Procedures for Acute Infectious Diseases 

Committee on Medical Education 

Committee on Mental Health 

Committee on Nursing Education 

Committee on a Librarj" and Museum of Pediatrics 

Committee on Mothers’ Milk Bureaus 

Committee on National Defense 

Committee on Nutrition 

American Board of Pediatrics 



The Social Aspects of Medicine 


]\IEDICAL EDUCATION 

FEOPOSAL FOE DECENIEALIZFD MEDICAL TEACHING AS AN AID IN 
IMPnoriKG MEDICAL CADE 

It seems to be the consensus of all that, since a large part of tho lower income 
groups of our population cannot get adequate medical care under our present system, 
tax money will and should bo furnished in increasing amounts to provide them with it. 
The public is so thoroughly convinced of this that schemes to support medical care have 
become so politically profitable tliat numerous bills for sucli projects have been before 
Congress. All the proposed schemes, whether narrow in scope or so far-flung as to cover 
medical care for aU at a cost of billions, practically ignore the problem of medical 
education or offer casual and nonspecific gestures of support. It seems obvious that 
no amount of 'money can give all our people good medical care except as medical schools 
supply us with more men with better education and training than at present. The techniques 
of medical education need radical revision from the first year up, but the most neglected 
period is in the early postgraduate years where, in the last decades, most of tho clinical 
training is given. I believe that since the education of young physicians and the medical 
care of the poor has been in the past so advantageously associated to their mutual benefit, that 
energetic steps should be taken to encourage the extension of our medical education system 
to small cities and towns and even to rural centers and not restrict it, as at present, to a 
few great medical centers. It is obvious that no single plan will furnish a complete and 
good solution to the problem of the adequate distribution of good medical care, but we have 
almost entirely neglected fruitful opportunities already at hand. 

In brief, I believe we should undertake a great expansion with improved organiza- 
tion of the present system of internships and residencies so that after the first three years 
of medical school, from three to six years of further clinical training be provided for each 
student who intends actually to practice medicine. The young doctor and his work should 
continue to be supervised by a medical school while he should be paid on an increasing 
salary schedule sufficient to allow him to live a normal life and assume family obligations. 
The clinical teaching for these three to six years should be in greatly increased numbers 
of teaching hospitals or clinics making use of a far larger clinical teaching staff, the mem- 
bers of which should themselves be continually under medical school influence. To implement 
this in part, the large teaching hospitals now connected with medical schools should have 
organized around themselves dependent satelite institutions from which medical and nursing 
home care will stem and to which the advantages of the teaching center with laboratory and 
clinical consultation^and a supervised resident staff will be systematically extended. 

The justification for sucli a program rests on tbe following beliefs: 

1. Most physicians, like other men, need a constant urge to exert their best and few 
can drive themselves with only their conscience. Some stimulus of desire for large possessions, 
competition, pride, love of learning, fear of loss of income or prestige, exposure of work 
to criticisms, is necessary for energetic application to work and self-impTovement, and the 
direction of development will be determined to a great extent by which stimulus is dominant. 

^ A salaried physician with a future secured by government appointment often has little 
stimulus since no^ supervisory system organized and executed by a government agency can 
ctcct poor medicine except that of the gravest nature, or can exert any control of the quality 
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of medicine practiced except by regnlations which will level all practice and handicap the 
best, Sound and fair criticism of a physician work is exceedingly difficult except by an- 
other physican closely working with him. 

Competition for patients does not result in good medicine. It is quite impossible for 
most lay people to judge a good physician or to distinguish good from bad treatment. 
A good bedside manner, an attitude of uncritical self-confidence, a ready treatment, good 
or bad, but positively offered for every complaint, often makes the most financially successful 
practitioner. The worst quack may have a great advantage over an excellent and honest 
physician. 

2. Excellent medicine is likely to be practiced around a good medical school where 
the stimulus of teaching or learning is present, where diagnostic and therapeutic skill is under 
the constant observation of critical students and where records are kept for future analysis by 
others than he who makes them. 

The danger of a cold inhuman ‘'research'^ attitude around such teaching centers is 
real, though often exaggerated. Certainly, an attitude where experimental^^ medicine in its 
bad sense is emphasized is frightening to patients and wrong under any circumstances. 
Ignorant and poor patients who permit such occasional abuses, more common by far m 
Europe, make very poor material ^ for teaching students in any case. A student, from the 
beginning, should be in contact with patients who are demanding. 

A medical school should play an active, vital and stimulating part in all the health 
activities of the community and state. Its activities should not be limited to academic teach- 
ing and research, or simply to turning out of finished doctors at the end of four years to 
go their own way. As medical education should continue during the lifetime of a physician, 
so a medical school should continue to play as active a part as possible in the practice of 
medicine of all physicians. The best student of medicine is a teacher. The best teacher 
is a student. The best practitioner is a constant teacher and student. 

Although a good clinical faculty must include a number of full-time workers, a great 
deal of the teaching must and should be done by practitioners giving part time to the 
medical school. With proper organization and with good men, there is hardly a practical 
limit to the number of part-time teachers that can be of value. / 

Ideal instruction for students of clinical medicine, whether undergraduate or graduate, 
is by apprenticeship to a good and active clinician who is willing and able to teach and 
who can constantly stimulate the student to work in library and laboratory in frequent contact 
with organized research work. The assistance of a student of medicine to a practitioner of 
good ability, who allows free questions and discussion, stimulates him to his best efforts. 

3. Medical education at present is considered by many too long and too expensive. 
Even so, a laudable tendency exists now in the best medical centers to increase the time 
spent in training by three to five years ’ residency in a hospital. This long training period is 
not unusual for the best trained doctors and is highly desirable for the good of the public; 
yet the young physician may tlius not be self-supporting until after he is 30 years old, ai- 
though he should be financia% independent and able to assume the normal financial respon- 
sibUities of an adult far sooner. Many men, often the most intellectually able to profit by 
long training under supervision, must curtail their program of study because of financial 
pressure. In a long postgraduate education the resident physician performs an important 
public service by his work. In so far as he further trains himself, his contribution to the 
public good and his future patients becomes greater. It seems highly desirable that this 
extensive system of training should be encouraged and be paid for, and that many more 
opportunities for such training be provided. The need for resident physicians in our smaller 
hospitals is becoming more and more realized although the shortage of good positions 
forces many men to accept positions that are poorly organized for teaching. In fact, 
in the majority of internships, the young doctor is exploited by\ the hospital and made to 
work at preponderantly uninstnictive routines for a little pay and a slipshod training. 
There is a great need to improve and increase the opportunities for hospital training. 
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There is a tremendous need in all but the largest teaching hospitals for more and better 
resident physicians and for resources to pay tliem. 

4. ConsldetaW state and private philanthropic effort has been directed to so-caUed 
postgraduate instruction, that is, attempts to bring physicians already somo years m Practice 
back to medical schools and hospitals for review studies and to be brought “up to date. 
Such instruction is often disappointing, the physician being too long away from Ws basic 
medical study to profit except from simple directions as to some latest therapy and the period 
that he can spend in “refresher^ courses is short and intermittent. Attempts to re-educate 
a man, after he has been allowed to get out of touch with medical progress and forgotten 
tho basic principles of physiology and pathology by which new information must be intelli' 
gently appraised, is obviously a poor substitute for a continued stimulus of medical study 
and training. The maa is likely to be in a hurry to get back to his practice; the course 
is conceutrated; at the time, he does not see the relationship between the theory taught 
him and his practice; the laboratory procedures recommended and techniques outlined often 
seem to be so beyond his skill that he quickly considers much that is taught too theoretical 
and impractical and rejects it. It would be much better to bring the consultant and teacher, 
with ability and willingness to contribute technical aid, to the practitioner in his own hospital 
and community while he is working on ins own patients. 

5. In the past, much of our clinical teacliing has been in large clinics for the poor 
and has been supported by the charity of physicians who contributed their services and by 
others who furnished money. It certainly is the purpose of every statesman and every public- 
minded individual to wipe out the medically indigent and, since it is obvious that medical 
education must be continued at all costs, the “ material “ for clinical medical instruction in 
the future must come increasingly from the people for whom medical care can be paid. This 
tendency to use private patients for teaching should improve medical pedagogy and should be 
encouraged. 


It seems obvious that if the systems of medical education be extended to make use of 
small hospitals for long residencies properly supported by suitable salaries, that the small 
hospital would benefit as well as the student who might not otherwise be able financially to 
take further training. Such an internship or residency, however, would not be justifiable 
unless the quality of instruction of the University center be maintained and extended to the 
small hospital. This, however, is quite possible. An interlocking system of satelite hospitals i 
would need to be developed around each suitable medieval school so that the satelite hospital | 
can be a medical center for a small community and yet depend on the larger institution, 
possibly a considerable distance away, for special laboratoiy and x-ray services, for pathology 
and special consultants and a resident medical staff. The smaller institution with a good 
intern and resident staff, with paid local teaching physicians as they are available, sup- 
plemented by visiting instructors from the medical school, could, with the advantages of the * 
laboratory and consultation serrice of a medical school connection, be kept as good a teach- / 
ing OTgankation for the graduate as the University hospital itself. 

The local physicians who, in the course of years would ultimately be drawn from the 
group of residents, would be made teachers when their abilities allowed it, would have a 
constant ^portunity for their own continued education, and frequent contact with the 
me ica sc oo teachers who, being responsible for the type of training of the residents and 
in ems, wou d make frequent visits. All hospitals used for such a program should be the 
ocus 0 octors offices with more efficient organization of secretaries and nurses and labora- 
ory services than can be supplied by the individual physician. Our present “Out-patient 
epartment or clime for the poor would disappear, as it should, and these patients be cared 
or in sue a medical school sponsored collection of group practicing offices in hospitals. 

general plan of a complete medical education in such an organization would be based 
on lOur nonftnQ? 


A. Premedical school. Still in the colleges with greater emphasis 
psychology and sociology, three or four years. 


on basic sciences, 
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B. Medical school, three years* Basic medical sciences with instruction in clinical tech- 
niques and study of disease, quite reorganized from what we have at present. The early 
courses in anatomy and morphological pathology should be shortened greatly to be retaught 
in the tliird year, after the student has become acquainted with the technique of approach 
to patients and has studied the s;yTQptomatology of disease. Physiology and bacteriology and 
chemistry would also be reviewed in the tliird year in connection with clinical problems. 

C. Applied clinical medicine, two years. This should be a greatly improved rotating 
internship, full of supervised clinical responsibility but also with laboratory work in bacteri- 
ology and pathology. Much of these years would be spent in the larger hospitals although 
short periods, especially for supervised home visit experience, could be spent in the smaller 
and sometimes rural institutions. 

B. An indefinite period of supervised medical practice lasting from two to five or more 
years, covering the work now done by residents, research fellows, junior teachers. These men, 
themselves under supervision, would do a large part of the intern instruction. They would 
enter their specialties, plan an academic life or pursue a training for general practice, not 
now available, during this period. The students under C and I> should be paid a salary 
sufficient for a dignified living with family responsibilities, 

No mention has as yet been made of the important problem of financing such a project. 
Inevitably the problem of the support of medical education and the whole controversial sub- 
ject of the best methods of distributing medical care to the lower, income groups are involved 
and no attempt here is made to solve these problems. No great increase in the medical care 
of our people or improvement in its quality can take place without far greater support of 
medical education. Great foundations, and State and National government agencies are full 
of plans for the support of specific research projects and for direct payment for medical care 
while allowing the basic budgets of medical schools to remain ridiculously inadequate, eked 
out by small grants begged for by men better engaged in professional activity. Medical 
schools should be given direct aid from tax money. It seems obvious that whatever is accom- 
plished to extend better medical care to the lowest income group, money from public funds 
derived from taxation must be used. Inevitably, if tax money is used, the efficiencies of some 
sort of group practice will be necessary to reduce the cost. There seems no good reason 
why a medical school itself, with its own teaching staff expanded as described, should not 
organize a group practice system as a basis for teaching as well as giving good medical 
care. Whatever the future holds for us, wliether tax supported medical program, private 
prepayment insurance programs, or a continuation of our present medical practice habits, the 
decentralized combined educational-medical care program outlined so briefly here could be 
carried out, and none of a variety of methods for financing it would seriously influence the 
usefulness of tlie basic idea of the program. 

(Signed) James L. Wilson 
Ann Arbor, Michigan 


It is no accident that the first medical journal in this country to launch a section on the 
social aspects of medicine as a regular feature happens to be the Journal of Pediatrics, a 
periodical by and for pediatrists. The very nature of their specialty has made them pioneers 
in the practice of preventive medicine. It is true that early pediatrists conceived their role 
of service in this field to be primarily the prevention of disease. This negative concept has 
recently enlarged to encompass the promotion and preservation of child health. Acceptance 
of this expanded sphere of service calls for as keen a knowledge of social conditions as of 
medical science itself. The medical Torum inaugurated by the Journal of Pediatrics is a 
harbinger of the growing recognition by pediatrists of their expanding obligations' as 
purveyors of medical care. 
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If the goal of child health promotion is the development of the whole personality of the 
child and the attainment in full of his inherent potentialities, social factors take on an im- 
portance equal to purely medical ones. The pediatrist has been at fault m h.s lack of >“‘"est 
Ld, because of poor educational preparation, in his inadequacy in this field of service He 
has usually neglected such important social factors as housing, recreational facilities, and 
educational opportunities; has given too little attention to mental development, emotional 
adjustment, habit formation, and social fitness; and has in the mam been satisfied to confine 
his efforts to dietarj- supervision, physical care, and specific prophylaxis against disease, 
his capacity as a promoter of health as well as an arbiter of the sick, the pediatrist (and 
for that matter all physicians) should be willing and able to assume tile task of initiating, 
guiding, and participating in individual and community health programs and of cooperating 
with all interrelated civic agencies interested in child welfare. 

The traditional teluetanee of the pediatrist (and physician) to recognize and accept his 
heightened social responsibilities stems directly from his educational background ^ as a 
medical student and hospital house officer. His undergraduate medical curriculum in the 
clinical years was focused on the study of pathology and disease; in his hospital training, 
the chief focus remained the diagnosis and treatment of the sick. Throughout his formal 
training, the preservation of health per se and its dependence on social factors were minimized 
and instniction often relegated entirely to the Department of Public Health with .perhaps 
additional smatterings gleaned from enlightened Departments of Pediatrics and Medicine. 
It is precisely in this sphere of medical practice that I believe medical education has been 
found wanting. 

Has not the time arrived to give consideration to a revision and reorientation of medical 
education, general and pediatric, at both undergraduate and graduate levels, to keep abreast 
with the enlarging sphere of medical practice and the expanding duties of physicians'? The 
spirit of laissez faire which marked the last centurj^ is rapidly crystallizing into one of social 
consciousness and the doctor must be properly trained to keep step with changing trends if 
he is to retain civic leadership in medical matters. 

This column is not the place to present in detail revised medical programs of pediatric 
education designed to stress health promotion. They will necessarily vary in different institu- 
tions and localities and their experimental nature will subject them to further revisions with 
added experience. To start discussion, it will suffice to mention here a number of hitherto 
relatively neglected instructional mediums which might be put to more effective use. Of first 
importance is the home and family set-up. Every trainee should be given the opportunity 
of making home visits and furnishing domiciliary medical care under adequate teaching super- 
vision. Other potentially valuable mediums include prenatal clinics, newborn nurseries, 
pediatric outpatient departments with opportunities for working in well-baby, adolescent, 
prophylactic, and mental hygiene clinics, baby health stations, schools (nursery through 
secondary), recreation centers, juvenile courts, adoption bureaus, foster homes, and con- 
valescent institutions. Attendance, observation and preferably participation in the activities 
of all or some of these agencies under supervision would serve to acquaint the trainee with 
the manifold number and variety of interested agencies and the precise contribution of each 
to the common goal of child health and welfare. 

. . this kind would enable the prospective pediatrist in the course of his 

^ close collaboration with public health nurses, social workers, nutritionists, 
1C ica 0 cers, psychologists, teachers, and above all parents and siblings in the home 
e ronmen . ^ n later practice, he would not be at a loss as he so often is now without 
1 ^enence when he seeks help from civic groups for his patients. Maximal progress 
child health promotion can only accrue from the joint efforts of all groups, lay and 
professional, voluntary and official, and the well-trained pediatrist would possess the knowledge 
and background to make a real contribution. 

The may be raised, not without justification, that pre-eminence in medical 

limiter'' through the concentration of resources in a 

limited number of basically important fields and that any attempt to enlarge the already 
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Ina 3 .vy burden imposed on medical students and hospital house officers will lead to confusion 
and turmoil. This policy of subordinating e^ansion to excellence is in general a wise one, 
but the enlarging role of the physician in society urgently calls for revaluation of the aims 
of medical education. If time limitations require reasonable reduction in the hours assigned 
to traditional clinic lectures, bedside teaching and impatient rounds, the benefit derived is, 
I believe, worth the sacrifice. 

The purpose of this section is to invite discussion on medical questions of a social 
nature. The interrelated questions of pediatric (medical) education and the heightened 
social responsibilities of the pediatric (medical) practitioner have been posed in the hope that 
frank discussion will stimulate interest and lead to action by pediatrists and the Academy of 
Pedatrics. 

S. 2. Levine, M.D. 


The Pediatrician, and the War 


Lieutenant Colonel William A, Keilly of Eedwood City, Calif., has been promoted to 
Colonel. 


The following Fellows have been released from service with the Armed Forces: 

Dr. Harry E. Baldock, Charleston, W. Va. 

Dr. Sidney Blumenthal, New York, N. Y. 

Dr. John E. Brown, Jr., Columbus, Ohio 
Dr. John W. Canaday, Glens Falls, N. Y, 

Dr. Paul D. Clark, Burlington, Vt. 

Dr. Carl L. Cohen, Chicago, HI. 

Dr. Harold W. Dargeon, New York, N. Y. 

Dr. Max Deutch, St. Louis, Mo. 

Dr. J. Gilbert Eblen, Knoxville, Tenn. 

Dr. Lee E, Farr, Wilmington, Del. 

Dr. Edward A. Hardy, Mt. Vernon, N. Y. 

Dr. Prank D. Hazlett, Washington, Pa. 

Dr. R. B. Hippensteel, Indianapolis, Ind. 

Dr. Louis Judelsohn, Buffalo, N. Y. 

Dr. W. P. Killingsworth, Port Arthur, Texas 
Dr. Howard T. Nnobloch, Bay City, Mich. 

Dr, Robert H. Kotte, Cincinnati, Ohio 
Dr. J, N. Lande, Sioux City, Mich. 

Dr. Harold Lipton, Danbury, Conn. 

Dr. Clarence L. Lyon, Spokane, Wash. 

Dr. John J. Miller, Jr., San Francisco, Calif. 

Dr. Lee Plamer, Louisville, Ky. 

Dr. Mila I. Pierce, Evanston, HI. 

Dr. Ralph E. Pray, Salinas, Calif. 

Dr. Warren W. Quillian, Miami, Pla. 

Dr. Robert P. Rogers, Greenwich, Conn. 

Dr. Byron K. Rust, Indianapolis, Ind. 

Dr. Robert O. T. Warren, Wilmington, Del. 

Dr. Ernest S, Watson, Elmhurst, HI. 

Dr, Carl Witus, Detroit, Mich. 



News and Notes 


The second Annual Lectnre in honor of the late Dr. Joseph Brennemann n-as given on 
Bee 27 1945 at Los Angeles hy Dr. Harold K. Falser, Professor of Pediatrics at Stanford 
University School of Medicine, under the auspices of the Pediatric Section of the Los Angeles 
SrSeLal Association. Dr. Faber's topic ivas '‘Human Poliomyelitis; Observations on 
the Portals of Entry and on Their Kelation to the Initial Symptoms. 


The meeting of Begion IH of the American Academy of Pediatrics which 
been held on May 6, 7, and 8, 1946, at the Netherlands Plaza Hotel, Cincinnati, Ohio, has 
been cancelled. 


At the annual meeting of the American Board of Pediatrics the following officers 
were elected; 

Dr. C. Anderson Aldrich, Boehester, I^Iinn., President 
Dr. Donovan J. McCune, New York, N. Y., Vice-President 
Dr. Lee Forrest Hill, Des Moines, la., Secretary-Treasurer (with offices 
at 3309 Forest Avenue, Des Moines) 

Dr. Charles McKhann, Cleveland, Ohio, was appointed to the Board by the Section 
on Pediatrics of the A. M. A., replacing Dr, P. P. Gengenbach whoso term expired. 

With the retirement of Dr, C. A. Aldrich, who has held the positions of secretary and 
treasurer since the Board was started, the office of the Board has been moved to 3309 
Forest Avenue, Des Moines, Iowa. 

The Board announces the following examinations: 

Written Examination — locally under a monitor, March 22, 1946 
Oral Examinations — Cleveland, Ohio, April 27 and 28, 1946 

San Francisco, Calif. — at the time of the meeting of the A. M. A, (July 1-5) if 
sufficient applications are received to warrant this examination 
At the annual meeting, due to increased expenses, the application fee on and after 
May 1, 1946, was placed at $100. 


REPORT^ OP ANNUAL MEETING OP THE CHILDREN'S BUREAU ADVISORY 
COMMITTEES ON MATERNAL AND CHILD HEALTH SERVICES AND ON 
SERVICES FOR CRIPPLED CHILDREN, CHILDREN'S BUREAU 
U. S. DEPARTMENT OF LABOR 

Nov. 8 AND 9; 1945 

^ The meeting was called by the Associate Chief of the Children's Bureau particularly to 
obtain advice on Senate Bill 1318 (H.R. 3922, H.R. 3994, H.R. 4059) known as the Maternal 
and Child Welfare Act of 1945." To this end six committees were appointed from the mem- 
bers of the Advisory Committees to consider on November 8 various aspects of the proposed 
legislation and report their opinions to the general session of the Committees on November 9. 

The reports as modified and accepted or adopted in the general session and a statement 
} Dr. Eliot are transmitted herewith in accord with the unanimous recommendation of the 
general session in order to make them available for such use as each member of the Advisory 
Committ ees and the Children's Bureau might deem desirable. 

•Report prepared by Dr. Allan C. BuUer at the direcUon of the Advisory Committees. 
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REPORT OF C01I2IITTEE TO CONSIDER BASIC PHILOSOPHY AND PRINCIPLES 
PERTAINING TO S. 1318 

This Committee discussed many fundamental principles pertaining to such legislation 
as proposed in S. 1318, 

Certain reservations as regards the jurisdiction of the Federal administrative agency 
under this ball, its departmental allocation and the integration of this agency, and the pro- 
posed maternal, infant, and cliild medical care program with other Federal health plans were 
discussed. Before giving critical consideration to the details of the proposed legislation the 
Committee wishes to make it clear that such consideration does not necessarily constitute an 
endorsement of the proposed allocation to a bureau in the Department of Labor of authority 
to develop and direct such an extensive medical care program. 

The Committee recognizes the far-reaching and significant contributions of the Children's 
Bureau to maternal and child health, especially in the fostering of high standards of medical 
and welfare services. However, in such a program as envisaged in this major step in the de- 
velopment of a Federal Health Program problems of State responsibilities and relationships 
with Federal agencies are involved which demand consideration of the qualifications of the 
proposed agency for their conduct and consideration of ability to integrate the proposed pro- 
gram with those for the provision of health and medical services for the remainder of the 
population. 

The Committee recommends that Congress give careful study to the problem of the 
proper agency to conduct this program and of the relationship between governmental agencies 
concerned with medical and health services. 

The Committee discussed and voted as follows on the following questions; 

1. Do we believe that maternal, infant, and child care is in need of 
better financial support than exists today? 

Answer. Unanimously, ‘ ' Yes. ' ^ 

2. Do we believe that more adequate financial support will of itself 
provide better maternal, infant, and child care? 

' Answer. Unanimously, ^^No. 

3. Do we believe that all persons rendering medical services should be 
remunerated adequately for services rendered including services 
rendered the indigent? 

Answer. 16 ^‘Yes. ” 1 ‘^No, '' 

4. Do we believe that the medical care of those who are unable to afford 
direct payment or prepayment for such service is the responsibility 
of government? 

Answer. Unanimously, ''Yes.” 

Disapproval of- paragraph (3), page 4, line 3 of Sec. 103 was voted by 10 members, 
while 6 members voted approval. 

The following modification of that paragraph was favored by 14 members and opposed 
by 3 members. 

"(3) provide that as services and facilities are furnished under the plan 
they shall be available to all mothers and children in the State or locality who 
are determined ^ hy the State health agency to be eligible and* who elect to 
participate in the benefits of the program, and that there will be no discrimina- 
tion because of race, creed, color, or national origin, and no residence require- 
ments ' ' ; 

Among the 14 who favored tliis modification were members who were opposed to the 
means test in principle, but felt the above modification was essential to a tolerant considera- 
tion of such legislation at the present time. 

It was also felt by some that if the application of a means test was left to each State 
that the ultimate development through the Nation of e^cient plans for medical care, such 
as considered here, would not be jeopardized. 

^ ^he modiflcation Is indicated by the Italicized portion. 



239 


NEWS AKD NOTES 

It was felt by otbws that tlws was a wbolcsomo cadorscmcnt of State rights under 

noTZ lengthy debate on the means of protecting tnedkal edueation and through 
it the^quality of medical care if such legislation as proposed in S. 1318 were exacted. The 
Committee was in general agreement that careful consideration of the eilect of 
tion on medical education and the quality of future medical care were essential ^^li w^e 
to bo protected. Though no formal vote was taken, the Committee felt that perpetuation 
medical indigency was not a prerequisite to good medical teaching and better medical care. 

Wile no formal expression of'opinion was expressed, it was pointed out that provision 
for the remuneration at the same rate whether the professional sm-ices wore rendered by 
groups of professional personnel, including teaching nnits, or by individuals was^ ® 

both in terms of protecting the quality of teaching service and the interests of individual 
pUysicians or other professional personnel. 

Designation of Tnembers of the advisorj* committees of the Children's Bureau as in- 
dividnals representing no organization or as the offieial representatWe of an organization nras 
suggested. It vras furthermore urged that a raemher vrho was designated as the official rep- 
resentative of an organization he given the power of negotiating for that organization. 

In the general session Kovemher 9 this report was adopted unanimonsly. 


Statement made hy 

AUp.tha !M. Eliot, M.D. 

Associate Chiep, Chilurex^s Bubeau 
U. S. DEPABTilEKT OF LABOR 

At general session, Novemher 9, 1945, of Children’s Bureau 
Advisory Committee on Maternal and Child Health Services 
and Adris£>r 3 ^ Committee on Services tor Crippled Children 
and by direction of the Advisory Committees to be attached 
to the Beport of the Committee to Consider Basic Philosophy, 

The policies of the Children's Bureau in its administration of the Emergency Maternity 
and Infant Care program have been referred to a number of times today and yesterday as pos- 
sibly setting precedents that would not be desirable under a long-time program of services to 
mothers and children. The Emergency Hatemity and Infant Care program was satisfactory 
only as an emergency program. The Children's Bureau recognizes that in the development 
of a long-time program, administrative authority of the Federal and State agencies must 
be clarihed and dednitely placed. I believe that a long-time program should be State ad- 
ministered. I believe that under the Emergency Maternity and Infant Care ptogram more 
responsibility and initiative had to be taken by the Federal agency because of the emergency 
than would be desirable under a long-time program, 

I would like to point out that S. 1338 is not an extension of the Emergency Maternity 
and Infant Care program for the following reasons: 

1. The bill provides for an evolutionary development of the maternal and 
cWia health and enpplctl children’s programs, State by State, over a 10-year period 
on. t le basis of loeai and State needs and resources for meeting these needs. 

. The bill gives to the States the initiative for development of and the 
responsibility for carrying out State policies and procedures necessary for the op- 
erabon of the State plan. The role of the Federal agency would be to establish, 
policies related to minimmn standards for care and appropriate use of Federal 
funds J:o carry out the purposes of the legislation. 

•>. This bill makes provision on a legislative basis for methods of maintaining 
and improving quality of care, which, under the Emergency Maternity and Infant 
arc program^ had to he felt to the Children's Bureau because of the emergency 
nature of that program. 

^ 4. The bill requires the Children's Bureau to obtain the advice of Federal 
advisoTy committees, both general and technical, and of the State administrators 
concerned, before establishing Federal policies to be used as gnides in approving 
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State plans, Purtherinore, the bill provides for the same type of cooperation be- 
tween the State administrative officials and the professional and public groups 
concerned. 

The question of maximum fees to be paid from Federal funds would, of course, have 
to be discussed and studied by the Bureau vrith the professional and governmental groups 
concerned. 

The Children's Bureau believes that the program proposed under this bill (S. 1318) 
would be one essential segment of a national health program and that it can and must be 
fitted into an over-all medical care program as and when such is developed. 

I would like to say further for Miss Lenroot and myself that we would have no objec- 
tion to the transfer to another department with cabinet rank under conditions that would 
safeguard the integrity of the Children's Bureau and the services included in the Children's 
Bureau program. I would like to say further that Miss Lenroot and I would consider transfer 
of the Cliildren's Bureau to an independent agency without cabinet rank as a great sacrifice 
for the Bureau. 

MAJORITY REPORT OF COMMITTEE ON AVAILABILITY OF 
SERVICES AND FACILITIES 

The meeting was opened by the Chairman reading subsection (3) of Section 103. Title I 
of S. 1318, the ‘ ‘ Maternal and Child Welfare Act of 1945 ' ' : 

‘ ^ (3) provide that as services and facilities are furnished under the plan 
they shall be available to all mothers and children in the State or locality who elect 
to participate in the benefits of the program, and that there will be no discrimina- 
tion because of race, creed, color, or national origin, and no residence require- 
ments ' ' ; 

The subsection was then opened for general discussion. It was soon evident that there 
was a rather definite difference in opinion on making the services available to aU mothers and 
children who elect to participate in the benefits of the program. 

A number of the medical members present felt that the bill was unacceptable to the 
medical profession without the inclusion of a means test. To these the provision of services 
of this kind at public expense seemed an undesirable lessening of individual responsibility. 
It was brought out that any means test would have to be conducted on a local level and that 
administrative expenditures varying from 35 cents to 60 cents to 80 cents per family would 
be necessary to carry out such a test, and that probably in the groups close to the upper limit 
it might have to be repeated every six months. Some felt that the population could be di- 
vided into three classes — one that can afford to pay as they go for their medical care, a sec- 
ond group to which care would be available by prepayment, and finally the so-called medical 
indigent — and that this bill should apply only to the third group. It was suggested that a 
means test should be used for corrective medical services and not for preventive services. 

Those in favor of the subsection, as read, felt that health like education was some- 
thing to which every American child and mother during pregnancy and the post-partum 
period were entitled. That in view of the fact that 85 per cent of the families had an income 
of less than $2,500 per year, and 92 per cent less than $3,000, there would be no great group 
of children that would be getting this service undeservedly. On the one hand, it was brought 
out by one member that many people would use this service because they felt it was free. On 
the other hand, it was brought out that people who could afford to purchase private medical 
care would do so as indicated by the fact that the charity hospitals the country over were 
empty because people were able to pay for medical services at the present time. 

After a considerable discussion, the matter was finally brought to a vote. The motion 
was made **That the means test should be used in the administration of the Pepper Act." 
The vote was 5 for the motion, and 8 against the motion. 

In view of the fact that there was considerable opposition to the motion the Chairman 
suggested to the minority that they hand in a minority report. 
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The matter of arailability of administrativo and other facilities was discussed. It was 
particularly emphasized and brought out by Dr. Getting that the inauguration of_a program 
under this bill would necessitate in the State of Massachusetts an increase of !■> times the 
work necessarj- in his department, and it w^s brouglit out tl.at in the inauguration of any 
program it would of necessity be very gradual in getting under way. 

It was further suggested that in view of the difference in medical facilities in various 
States and with the appropriation of funds by different States it would be necessary to see 
that individuals from one State could not avail themselves of services m another State and 
then return to their former homes. It was moved and seconded that by adding the words 
^'domiciled in the State or locality'^ after ^'mothers’* in subsection (3) this might be cor- 
rected. The motion was passed. 

In the general session November 9, this report was adopted 29 to 10. The minority 
report follows. 

MINORITY RErORT 

The minority group of the Committee on Availability of Services and Facilities dissents 
from the report of the majority on the issue of pr on ding a means test to determine eligibility 
of individuals or families for participation in the services provided under proposed Bill 
S.I318. The minority believes that to offer medical service to all, regardless of economic 
status, in any population, group, is an umnse procedure because: 

1. It encourages excessive dependence upon government and discourages individual self- 
reliance. 

2. It tends to congest services intended primarily for the underprivileged and thus to 
deprive them of full benefits. 

3. It places a needless and undesirable burden upon taxpayers, especially small tax- 
payers least able to bear it. 

4. It competes unfairly with and tends to discourage established private and semi-private 
agencies already rendering meritorious service. 

The majority believes in a suitable means test, to bo determined at State levels after 
consultation with appropriate official and social service agencies and medical societies, ap- 
plicable to medical care aspects only and exclusive of established public health procedures 
and diagnostic services in preventive medicine. 


REPORT OF COMMITTEE ON METHODS OF REMUNERATION FOR 
PROPESSlONAIi SERVICES 

(1) This is a suggested change to the wording of lines 9-13, page 6, Sec. 103; 

. . . payments to individual physicians and other professional personnel for 
care furnished^ under this title on a per capita, salary, per case, per session, 
or fee for-service basis or any combination of these bases, the methods and 
amounts to be determined by the State agency after consideration with the 
professional groups or institutions rendering the service, provided further 
that such professional personnel, groups or institutions do not accept sup- 
plemental payments.’’ 


(2) Wq recommend that careful consideration be given to financial participation by the State 

-Where supplemental pajTnents appropriate to differential standards of living are in- 
mvolved. 

^pageTltaes^g c^ianges on page 15, Vines 15-18, as made in Sec. 103, 

computing per diem cost for each hospital for reimbursement 
It, tr ' 1 ^*^ gram, the basis be the cost of standard nonluxury accommodations. 

In general session November 9, this report was adopted unanimously. 
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REPORT OF COMillTTEE ON SCOPE AND EXTENSION OF SERVICES AND ilETHODS OF 
COORDINATION WITH OTHER MEDICAL CARE PROGRAMS 

The Committee directed its discussion to ^ the principles which should be considered in 
reviewing the provisions of S.1318. 

Bequirement for Development of Services and Facilities Within Ten Years, — The Com- 
mittee is of the opinion that designating a specific period of time has constructive value, and 
that it is reasonable to talk in terms of ten years. TOiat is to be in effect at the end of the 
ten-year period must be defined in terms of what can be accomplished, taking into account all of 
the difficulties involved particularly those of obtaining trained personnel. This must be 
worked out by each State in its owm particular terms. 

Each State will be responsible for setting up its o^vn plan, outlining how it proposes 
to reach the goal. To comply with the provisions of the bill as now written, this plan would 
have to be within the range of the facilities and services described in Sections 101 and 201. 
The Committee recognizes that States will move at different rates in relation to the various 
aspects of these services. However, one area of the State cannot be well served while another 
is left without service. Therefore, the Committee feels that availability of services and 
facilities on a State-wide basis 10 years after approval of the State plan is essential to a sat- 
isfactory State program. 

The ten-year goal should be defined in general terms. It should not be written more 
specifically into the law than it is in S.1318. It should be possible after several years of ex- 
perience to revise the statement of the goal. The advisory committee could at that time con- 
sider the problem and make fresh recommendations to the Bureau, 

It is recommended that the ten-year period should be extended in the case of a State 
which offers an adequate reason for planning over a longer period, and shows evidence of 
continuous progress. 

Services Outlined in S.1318 Adequate. — The description of services and facilities in Sec- 
tion 101 seem adequate. The words '^preventive health work and diagnostic services'^ found 
' in Section 101 should also be included in Section 201. This is a matter of emphasis, in order 
that this important phase of the program be given equal consideration with the curative and 
corrective services. 

The words "dental care'’ should be added wherever appropriate to make clear* that 
both medical and dental services are covered. Specifically, this should be done in the following 
places: Lines 14 and 23, page 5; lines 10 and 16, page 6; lines 3 and 9, page 7; line 3, page 
11; and line 13, page 15. 

The Committee recommends that appropriate language be inserted in the bill to clarify 
that the words "clinic and health service agency” include groups of physicians or dentists, 
to assure their inclusion in providing service in the States. 

It is the consensus of the Committee that a cliild should be considered as a child until 21 
years of age for child health and crippled children 's services. This should be a maximum and 
not an obligatory age. Since the purpose of a lower age is frequently to avoid duplication 
of services, it is recommended that there be incorporated in the bill appropriate language to 
direct agreements governing the relation of these services to such other services. 

Administration at the State Level. — The Committee supports the proposal in the bill 
that services for crippled children be administered or supervised by the State health agency 
after a date to be specified in the bill. The Committee recommends that the Children's Bureau 
formulate a statement of the reasons why this is desirable, to be submitted as part of its 
testimony at tlie hearings, and for such other use as is appropriate. 

Coordirmtion of Federal Programs. — It is the consensus of the Committee that the medi- 
cal caro program for mothers and children as set forth in S.1318 is a partial program. It is 
partial in that there are related services currently administered by other Federal agencies, 
such as the United States Public Health Service, the Office of Education, Vocational Re- 
habilitation, and Social Security Board. It is also partial in that there are services still not 
provided from any source. 
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The Committee believes that there is an obligation on the part of all Federal agencies 
havinc related interests to arrive at common standards of administration, personnel, evalua- 
tions of service, poUcy, costs, etc. There should bo a unified approach to the States as fa# as 
possible It is recommended that the Children's Bureau accept tins obligation and act on it 
to the fullest extent possible, and enter it into the record of the hearings on tins bill. 

In general session November 9, this report was adopted unaniinousl}. 


eeport of tee committee on eesearcii peojects and methods of 

ESTABLISHING STANDARDS OF CARE 

Eesearch is so basic to the efficiency of any program for maternal and child health 
that this comnuttee recommends : 

That much larger funds should be allocated to research tlian are provided in the 
BUI S.1318 or than have been available to the Bureau ip the past. 

Such funds are to be available to the Children's Bureau for such purposes as; 

1. To undertake with its ovra personnel only such projects as can be best 
studied on a national scale ; for example : 

(a) The evaluation of previous programs, such as maternal and infant 
mortality under the EMIC program, as a basis for administration of 
present and future programs. 

(b) A study of the effect of prolonged institutionalization on mental, 
physical, and social development, 

(c) Determination of the incidence of epidemic diarrhea in the newborn; 
methods of its prevention and control. 

(d) Evaluation of the facilities for the proper care of mental de- 
fectives, 

(e) In cooperation with other Government agencies, study of the in- 
cidence of poisoning of children by household products and methods 
of general education as to their dangers. 

2. Allocation to medical schools or other organizations for specific research 
projects. 

3. Coordination of the results of significant research studies througliout the 
world dealing with the problems of maternal and child welfare. 

The committee recommends that the Cliildren's Bureau establish a special advisory 
committee on research to aid them in the use of such funds as become available. 

It is recognized that for the proper implementation of the program and advancement of 
public health, proper standards of care should be established and maintained. The com- 
mittee believes: 

That the paragraph related to this subject, in Bill S-1318, page 14, line 12, section 
B, reading: 

^standards for professional personnel rendering medical, dental, 
nursing, and related types of care or service and standards for hospital 
and other institutional care and services, such standards to be estab- 
lished by the State agency after consultation with professional advisory 
committees appointed by the State agency, 

should be modified by the addition of the phrase: 

'^provided that these standards are not below certain minimum require- 
ments set by the Cliildren's Bureau after consultation with its ad- 
visory comnuttee.^’ 

In general session November 9, tiiis report was adopted unanimously.. 
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committee on programs of professional education and training 

The Committee are agreed that the education and training of professional personnel 
must be of the highest quality, that they must be progressively improved, and that any 
legislation which violates these fundamental principles is undesirable. 

As Bill S.1318 and similar legislation now stand, tliey may curtail teaching services. The 
Committee, while recognizing this threat to medical education, was unable to reach a con- 
clusion as to how to avert it, particularly in the field of clinical obstetrics. However, to this 
end the following suggestions are made: 

That payments to hospitals shall be limited to those institutions in which the 
medical, nursing and all other professional services meet acceptable standards. 
Hospitals and other services staffed by qualified personnel would improve the edu- 
cational facilities and thus the opportunities available to professional personnel 
as well as provide better care for the patient. The use of unqualified or partially 
trained personnel is detrimental to any health program and not in the public 
interest. 

Professional fees should be paid to teaching departments rendering services 
under the bill at the same rates as paid for services rendered by individuals or 
other professional groups. 

It is the feeling of tliis Committee tliat until such time as there are available hospitals 
and facilities with sufficient qualified professional personnel to serve all regions in the United 
States, the services of qualified nurse-midwives are needed in some areas, provided they work 
under competent medical supervision with availability of hospital care as needed. To this 
end, training facilities for nurse-mid wives should be expanded. 

The Committee recommends that a portion of the appropriated funds be made avail- 
able for the professional education of personnel; these funds to be expended to compensate 
accredited institutions for teaching and supervision and for scholarsliips to returning veterans 
and others in order to supply qualified personnel to regions in which they are needed to promote 
better maternal and child care. 
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ANNUAL MEETING AT DETEOIT 

0\viiig to the closeness of the time of the Annual Meeting to the dead line 
for closing forms for the February Joxjrnal, the full report of the Fourteenth 
Annual Meeting in Detroit, Jan. 15-18, 1946, will not appear until March. Cer- 
tain committee reports and the regional reports which were available previous 
to the meeting appear in this issue. There was a large attendance and many 
were present who had only recently been released from military service. 

In addition to a day of clinics at Detroit hospitals, the scientific programs 
were excellent and weU attended. 

Two matters, however, overshadowed the meeting. One was the report of 
the Committee on the Academy Study of Medical Care for Children. This 
was presented to the Academy as a whole and at a dinner meeting to the State 
Chairmen, upon whom much of the actual worlv will fall. The feeling of 
everyone was that the Academy’' has undertaken a tremendous task, a far 
greater one in its development than was in the mind of anyone when the study 
was voted at the meeting in St. Louis in 1944. The Academy is committed to 
the study which is well under way and it must be carried through. As every 
one realized at Detroit, it will mean work and time on the part of every mem- 
ber if worth-while results are to be obtained. 

Ovex’shadowing all else was the question of Federal legislation in the field 
of medicine. Perhaps too much discussion was directed to past histoiy. The 
important thing is that a number of biUs are befoi’e committees in Congi’ess 
and the medical profession must constructively criticize the proposals, point- 
ing out the changes which ai'e necessary before the proposals ai*e not only 
acceptable to the medical pi’ofession, but also will bring about the objectives 
of the bills. There was an almost unanimous opinion that the Pepper bill as 
now wiitten will not bring about improved medical care for children. At the 
final session a rather general resolution was passed stating the attitude of the 
Academy on Federal legislation, and a secondary resolution stating thii*teen 
points or objections to the Pepper bill. The resolution adopted is as follows: 

RESOLUTION ADOPTED BY THE ACADEMY JAN. 18, 1946 

The American Academy of Pediatrics in annual session at Detroit, Mich,, Jan, 15-18, 
1946, after careful consideration of proposed legislation in Congress as it relates to child 
health services reaffirms its resolution as adopted at its 1939 session, namely: 

‘'That the American Academy of Pediatrics, regarding the provisions for maternal 
and child welfare, favors the use of public funds to provide mtch services to tJwse groups 
of the population utnaMe to pay for medical services, to the end that the standards or medical 
care may be maintained at a high level among such groups.^’ 

The Academy of Pediatrics does not favor the use of Federal funds for those able to 
provide good medical care from their o\yn resources. 
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The Academy directs the attention of those considering proposed legislation to its fact- 
finding study of child health sendees now in progress which, at its conclusion, should assist 
in the development of sound programs at state levels based on demonstrated needs. 

Pending the completion of this study, it is recognized that urgent needs exist in some 
states that should be met in the immediate future. To this end the Academy recommends 
that additional Federal funds be made available for grants-in-aid to the states under c.xisting 
Maternal and Child Health and Crippled Children’s programs of Title V of the Social 
Security Act as amended in 1939. 

The Academy would welcome the privilege of sending representatives now or at any time 
to confer with those responsible for the preparation of le^slation pertaining to child health. 


The stipplemental resolution adopted u’as as follows; 

The American Academy ot Podiatricj^ mahes the folloNvjng specific criticisms of S. 1318. 

1. The bill as now w'ritteu states that services and facilities furnished under the 
state plans are to be available to all mothers and children who elect to participate in the 
benefits and therefore denies to the States tlie right to determine eligibility. 

2. The bill excludes fee-for-service us a means of paying practitioners for service 
Tendered. 

.*5. The bill makes inadequate provision for paying groups of physicians or institutions 
for professional services rendered. 

4. The bill does not specif}' that professional personnel, groups, or institutions do 
not accept supplemental payments. 

5. The bill endorses the Children's Bureau as the most suitable administrative agency 
of this major step in a A'ational Health Program without assuring integration of the ad- 
ministrative functions and health services under this bill writh other health activities of 
the government. 

6. The bill does not satisfactorily define the Federal or State advisoo' committees as 
regards personnel, method of appointment, advisory and policy making roles, or manner 
of giving authority to the record of consultations with and recommendations to the ad- 
ministrators at Federal and State levels. 

The bill makes no provision for variation in remuneration for service according to 
the differing costs pertaining in various states. 

8. The bill makes no provision for the prevention of arbitrary requests on short 
notice by the Federal administrative agency for reports from the State health agencies 
and similarly arbitrary requests by the State health agencies for reports from those render- 
ing services. 


9. The provisions for handling claims are unsatisfactory. 

10. The bill fails to specify adequately reference to coverage of dental care in ap- 
propriate portions of the bill. 

11. The bill makes no adequate provision for the protection of the well-organized 
and integrated teaching services on which the future quality of medical care is so dependent. 

12. The bill makes inadequate provision for the support and encouragement of 

research pertaining to the improvement of maternal and child health services and medi- 
cal care. 


13. The bill makes no provision for assuring that State plana be expanded at rates 
I lat do not exceed available administrative and professional personnel and resources and 
that assurance against too rapid expansion be considered as one of the criteria of atmroval 
oi a State plan by the Federal agency. 

p;.-n Academy of Pediatrics believes that the ilatemal and 

Child MeUarc Act of 194o (S. 1318) does not represent the best form of legislation for the 
purpo'-c for which it was written. ^ ^ 
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At the Business Meeting on Friday, January 18, Dr. Edwards Park of 
Baltimore was awarded the ^‘Borden Award/’ The ^'Mead Johnson Awards” 
were not awarded this year. 

Dr. Jay L Durand of Seattle was elected president for 1946 and Dr. Lee 
Forrest Hill of Des Moines, vice-president. Dr, George F. Munns of Winnetka, 
HI., was elected to the Chairmanship of Region m. 

A special committee on redistricting the Academy, changing the present 
four districts to nine, was presented for study and action at the next Annual 
Meeting. 
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PEESEDENTIAL ADDRESS 

Joseph S. Wall, 1\LD. 

Washikgtojt, D. C. 

T P BREVITY be the soul of \vit, it was badlj' mauled during ycsterdaj’ s pres- 
1 entation before the Academy of legislative proposals now in the offing! The 
following presidential address, required by custom of the Academjq shall be 
characterized by the presence of that sold even though lacking the corpus which 

is its normal habitat. ' 

It usnally gives one a pleasurable sensation to hear or read something nice 
said about his profession, such as the sentiments expressed by Robert Louis 
Stevenson, who knew intimately both the heights of literary achievement and 
the depths of physical misfortune, during which he learned much of medicine 
and more of its disciples. Of the latter he “writes : 

There are men and classes of men that stand above the common herd; 
the soldier, the sailor and the shepherd not infrequently; the artist rarely; 
rarclier still, the clergyman ; the physician almost as a rule.^^ 

'Without assuming for our Fellowship any spirit of egotism or of self-praise, 
wc believe that the specialty of pediatrics together with its adherents may, 
m the broad field of medicine, more especially merit the attribute ascribed by 
Stevenson to workers in the healing art. 

Tliere is an intan ^ble something about pediatrics and pediatricians which 
seems to place upon both the stamp of humanitarianism nuth more than a 
modicum of professional gentleness and gentility. Perhaps it is a reflection of 
the engaging frankness and honest amiability of children ndth whom we work, 
who are inherently blessed “with the jo}’' of Imng and who may infect us in turn 
with a measure of good cheer and optimism. 

'SVe may credit our specialty of pediatrics with a degree of altruism not 
exceeded and rarely equaled by ony other specialty in medicine. 

on, and your antecedent founders, many of whom have passed to their 
last reward, have bnilded soundly and intelligently a structure of preventive 
medicine which should prove a model for all whose efforts are to reduce rather 
than to relieve ill-health. 

Periodic health examinations are to you so commonplace and bulk so largely 
in the scope of your practice that some days may pass when you are even 
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denied the function of healing the sick, ^vhile you romp through the green 
pastures in which you assist and watch fascinating young saplings go through 
their paces of growth and development. One might even' say that the scope of 
pediatrics is greater in health than in disease. 

The social aspects of pediatrics have long engaged your interest, even 
latterly occupying an important space in the scientific columns of the official 
organ of the Academj^, the Journal of Pediatrics. 

Your many and diverse committees have continued to function successfully 
amid tlie vicissitudes of war, although at times their work has been limited 
by absence of members and pressures of civilian demands. 

Time, must limit the mention of all the activities of the past year, but the 
work of certain committees demands especial reference. 

The Committee on Governmental and Medical Agencies under the chairman- 
ship of Dr. Stanley Nichols has enlarged its scope to include certain collaborators 
from the American Medical Association, the Children’s Bureau, and the United 
States Public Health Service. Its functions will no doubt broaden much in the 
future because of the present and contemplated participation of government in 
the practice of medicine which may expand to an extent not now predictable. 
Already the committee is engaged in aiding the Food and Drug Administration 
of the Department of Agriculture in devising ways and means of protecting 
children from the use of harmful drugs exploited through improper labeling and 
advertising. 

The Committee on Immunizations and Therapeutic Procedures, under the 
cliairmanship of Dr. John Toomey, periodically revises its publication, which has 
become one of the Academy’s best sellers to many organizations and medical 
schools, aside from its distribution to the membership. 

The Committee on Pan-American Scholarships, Dr. Henry Helmholz, chair- 
man, continues to bring to this country bright young pediatricians from our 
sister republics to the South who, in turn, disseminate the newer knowledge of 
pediatrics on their return to their native countries, wherein they form the cells 
and nuclei which make for growing interest in the Academy and for extension 
of its membership among all of the Latin- American Republics. 

We should be most remiss should we fail to mention the Committee on 
Geographical Distribution of Pediatricians. Although long in name, this com- 
mittee is short in numbers, having but one member, Dr. Otto L. Goehle of Ohio. 
The solo feat of this one-man committee, which should serve as a stimulus to 
committeemen and committeewomen who share their burdens with others, was 
the production of a report and atlas upon all the practicing pediatricians in the 
United States, by State and by individual locality. 

Dr. Goehle has studied and charted the population in the States, its increase 
in a five-year period, the total number of physicians per State, of Fellows of 
the Academy, and of Diplomates of the National Board — a stupendous piece of 
work which should prove of great value to our postwar committee in its present 
researches and should receive our grateful appreciation. 

The Committee on Liaison with the American Legion, mth Dr. Edward 0. 
Mitchell as Honorary Liaison and Dr. Hugh McCulloch as Chief TJaison Officer, 
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has actively renetvod its cooperation with the Legion. Miss Emma C. 

the inaefattgaWe exeentive of the Legion’s Child Welfare Division ^ direeled 

mudi of her time and remarkable energy to cementing closer relationship be- 


tween the Legion and the Academy. 

Dr. Irvine ^ilcQuarrie, chairman of the Committee on Post-War Courses 
in Pediatrics, had scarcely embarked on an extensive study and survey of the 
facilities for aiding returning veterans when the sudden termination of the ^Yar 
..precipitated a crisis which the committee has worked assiduously to meet. Tlie 
Academy’s central office is now equipped with space and secretarial help^ to 
offer every aid possible to veterans now or about to be released, who are thirsting 
to refresh their minds through clinical experiences in pediatrics. Unfortunately, ■ 
the number of residencies available for those who seek them, especially veterans 
whose training in pediatrics has been interrupted, has been limited, but con- 
centrated ‘‘refresher courses” are now being formed to meet the needs of. 


many. 

In this connection, it is stimulating and encouraging as we look into the 
future to realize that our specialty of pediatrics still has the ability to woo the 
interest of young physicians who have spent the last few years solely in the 
environment of adult medicine and surgery. 

You will have heard in detail the report of progress being made by the 
Committee on Post-War Planning under the chairmanship of Dr. Warren R. 
Sisson, which is now fortunate in possessing as its executive director a Fellow 
of the Academy, Dr. John P. Hubbard, who brings to it not only the experience 
of a skilled pediatrician but that of an administrator as well. The original 
budget of $8,000 appropriated by the Executive Board to initiate the postwar 
study was generously matched by an equal amount through' the good offices of 
Mr. A. L. Rose of the Mead Johnson Company to whom we would express our 
grateful appreciation. 


In accordance with the request of the Academy for aid and cooperation in 
the survey jnd study being conducted by this committee, Dr. JIartha M. Eliot, 
Associate’ Chief of the Children’s Bureau, assigned Dr. Katherine Bain, Director 
of the Division of Research in Child Development, to lend assistance. Dr, Bain 
has devoted practically her whole time to the work at hand, having been largely 
instrumental in the formulation of the detailed schedules concerned with the 
investigations now in progress. 

We would express our deep appreciation, also, to Surgeon General Thomas 
amn 0 t e United States Public Health Service for his generous assignment 
of Dr. Charles Williams, Jr., and Dr. Joseph Lachman to whole-time service as 
aids to the committee, aside from designating other skilled members of his staff 
m the capacity of consultants and analysts of the material produced by the 


The instant and wholehearted assistance of these two Federal departments 
represents a contnbuUon of expert help, far beyond the monetary values in- 



252 


THE JOURNAL OF PEDIATRICS 


At the invitation of the president of the American Board of Pediatrics, 
composed of three members appointed by the American Pediatric Society, the 
Section on Pediatrics of the American Medical Association^ and tlie Academy of 
Pediatrics, we had the privilege of attending as an observer the last examination 
conducted in Atlantic City in early December. This occasion was one of great 
interest to me as I was impressed with the fairness and justice displayed by each 
and every examiner, who sought to become en rapport witli the examinee by a 
sympathetic approach which endeavored to place the candidate at ease as best 
one could under rather hypertonic circumstances. The scope of the questioning 
was such as to bring out bej^ond peradventure tlie qualifications of a candidate for 
certification as a diplomate of the Board. * 

It is with especial pleasure that the Academy welcomes back its many mem- 
bers who served their country in the Armed Forces during the war. Many of 
them at great personal sacrifice answered tlie call of duty in this and in foreign 
lands. To them we would give every acclaim and felicitation vdthin our power 
to bestow. 

We would take this occasion to express our heartfelt appreciation of the 
aid and loyalty accorded us during our term of office by the officials of the 
Board, especially by Secretary Grulee, the Eegional and State Chairmen, and 
by the membership of the Academy at large. 

In the past, your officials who are ever-solicitous for the interest of pediatrics 
and pediatricians have endeavoi’ed to play the part of conciliatoi’s and peace- 
makers in any controversies arising with certain branches of the Department of 
Labor, which recognizes conciliators as necessary adjuncts to the amicable solu- 
tion of disputes. 

Your officers, in the role of peacemakers, always a dangerous occupation, 
liave occasionally lieen belabored from Avithiu the Academj^ ranks for being 
asleep on the job ; as Iieing guided by emotion and as failing to present vigorously 
the vicAvpoint of the Academy; as always speaking in a destructiA^e and not in a 
constructive Avay; and as precipitating ^'braAvls’’ of various kinds. From 
officialdom, Ave have been criticized for speaking out of turn concerning the 
sentiments you commonly and as a majoz’ity embrace; for presenting viewpoints 
Avhich should be left to the Academy to express; for nishing into print and by 
implication, at least, that our criticism of a gOA^ernment bureau Avould have been 
far less drastic Avere it largely stafPed by men instead of Avomen. That such a 
sentiment should even be entertained reflecting on the inherent gallantly of 
any pediatrician, God forbid ! 

Your officials have dcAmted much time and effort toAvard peaceful and 
conciliatry solutions of differences arising Avith governmental agencies. In some 
they have been successful, in others their frustrations have been as many as 
those of Avhich Freud Avrites, but AA^e are ^'soothed and sustained by an tmfaltering 
trust^' in the promise of ancient Scriptures that: ' 'Blessed are the peacemakei’s 
for they shall be called the children of God'll 



the MOVElsIEHT IH MEDICAL ECONOMICS 

Nathan Sinai, Dr.P.H. 

Ann Arbor, Mich. 

T'O THOSE- who would study a .social movement, the of episodes 

1 and events in medical economics offers abundant matciial. le ® ® _ * 
movement reach deeply into a century and a half of history; they are solidly im- 
bedded and draw their substance from two great achievements of man. 

Both achievements are described as revolutions/'^ The one, the Industrial 
Revolution, resulted from man's success in harnessing inanimate po\Yer. It has 
brought untold benefits l)ut it has brought,’ also, acute problems of adjustment. 
At the very core of these problems is the adjustment to the need of earning a 
living rather than making a living — ^the process of transforming work into a 
medium of exchange in order to secure the goods and services necessary to a 
satisfactory existence. And out of this there emerge the problems of and tlic 
emphasis upon ‘ ' security. ' ' 

The other revolution, the IMedical, resulted from man’s success in tlie or- 
ganization and the refinement of the medical sciences. Out of this process, 
defined as Research, have come enormous benefits and, likewise, acute problems 
of adjustment. Primarily, the questions here concern the ways and means of 
utilizing the abundant products of science. The two revolutions touch at many 
points but it is at this one that they become indivisibly joined to produce the 
problems, the research, the principles, and the practices of medical economics. 

As a complementary statement it should be emphasized that neither the 
Industrial nor the Medical Revolution shows signs of a diminishing tempo. The 
current happenings, therefore, must he viewed not as distinct incidents in 
medical economics but as related episodes that portend continuing events. 

Look back over the span of a decade. Compressed within the short period 
is a scries of notable medical economic phenomena. All of them express either 
the need or the demand of larger or smaller groups of the population for the 
benefits of the health sciences. 

Sharply outlined against the depression has been the relatively enormous 
growth of services for the less- favored groups of the population. Farm 
Security, medical relief, widows, orphans, the crippled, the aged — these are cer- 
tain of the categories for which plans and programs have been developed. The 
categories arc old; the semblance of a more orderly national, state, and local 
approach toward solutions is new. ' ^ 

For the more favored population groups— those that are self-supporting — 
the variety of plans almost defies any orderly arrangement. They number into 
1C nmdreds and include Blue Cross and other hospital programs, those spon- 
sot'cd ly medical societies, tliose offered by insurance companies and the many 
other plans sponsored by government, by industry, by medical groups or by 
consumer groups. 

nelroU,^Mich?,^'jan.^^^^^^ FDurteenth Annual MticUng, Americ.'in Acad emy of Pediatrics, 
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Viewing the development as a whole eertain significant features become 
evident. Whatever may be tlie differences between plans all present one charac- 
teristic that is common.. All present an easier form of pajmient for the services 
that are included in a given plan. This feature, combined with the evidence 
obtained from public polls and the better evidence of the response to the plans 
themselves, indicates what is the primaiy public interest in medical economics. 

The other significant aspect involves the trend that marks this development 
of a decade. With only minor exceptions the plans offered to the public are of a 
limited type. The limitations present manj^ variables that relate to services, 
to geography, to age groups and others. The trend, however, is toward the 
reduction of limitations and tliis trend may be interpreted either as a response 
to public demand or a growing recognition of public need. 

These observations of significant features lead to the conclusion that the 
movement in medical economics is toward prepayment or a form of pooled 
paj^ent for what, ultimately, will become comprehensive health services. View- 
ing incidents or episodes it might be concluded that the movement is a chaotic 
one but, viewing the whole over a period of time, all of the episodes fit into a 
rather orderly pattern. Prepa3mient is linked to the problem of security in 
earning a living; comprehensive services are joined to the problem of distributing 
the abundance of science. And whether it be a medical society plan, a Blue Cross 
plan, a Pepper bill or a Wagner-Murray-Dingell bill the pattern of purposes 
does not change. 

The evolution of professional attitudes toward medical economic problems 
in the United States presents some impressive changes. The principle of pre- 
payment was the first issue. The principle was opposed, then its application was 
approved on a localized basis, then the approval was expanded to a state-wde 
program and now the principle of an interstate or national health plan under 
professional sponsorship is under consideration. And, at the same time, con- 
sideration is being given to the inclusion of more comprehensive services. Again, 
the pattern of action conforms. 

The chief issue in the United States today is not prepayment ; it is not the 
question of comprehensive services; nor is it the question of a national health 
program. The issue is the organization and administration of a national health 
program — a program with either limited or comprehensive services and popula- 
tion coverage ; a program that utilizes the principle of payment from a pool of 
funds for whatever services are included. It is regrettable, therefore, that so^ 
much passion is exhibited on secondary questions and so little energj’’ is expended 
on the problems of organization and administration. 

* Any national health program, whether it be voluntary or compulsory, will 
face problems of organization and administration. The first problem involves 
the maintenance of a reasonable balance between the responsibility and the 
authority granted to the central agenc3^ If the responsibility for making a 
system work is weighty, so must be the authority. If administration is to develop 
as an orderly procedure, guiding standards and rules and regulations must be 
adopted. It is true that administration calls for a certain degree of flexibility 
and a reasonable balance between central and local authority. The tendency, 
however, is to concentrate attention upon the danger of central authority. Too 
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often is it forgotten that the one element that can wreck a national health pro- 
gram as qnickly as arhitrarj^ central authority is irresponsible state or local 
authority which, insisting upon autonomy, refuses to adhere to tlic agreement o 
the majority. "Whether the central agency is that of a voluntary health plan, a 
Children’s Bureau or a United States Public Health Sendee the principle o 

balanced responsibility and authority holds. 

A second major problem concerns the adequacy of payment. Usually the 
discussions of this question involve both the amount and the form of pa^nnent. 
In recent years there has been a broad education on the subject of price controls 
-^f price '^floors” and price '‘ceilings.” As is natural, perhaps, the buyers of 
goods or sendees insist upon price ceilings; the sellers, upon "floors.” But there 
is also the general realization that for the public good neither buyers nor sellers 
should be given the uncurbed privilege of establishing only a ceiling in the one 
case or a floor in the other. And in this connection careful consideration should 
be given to any proposal to e^ablish a "means test” for any large percentage 
of self-supporting people. Whether it is called a means test or concealed in a 
cash indemnity system is a minor matter as far as public reaction is concerned. 
"Cash indemnity” is that form of pajunent that establishes no ceiling and is an 
invitation to added charges. It violates the very principle of prepayment. 

Inevitably the issue of payment for services raises the question of controls. 
It is one of the unfortunate results of misunderstanding that control devices are 
interpreted as attacks upon integrity. Yet 'without some control of the minority 
— ^be it a minority among subscribers, physicians, hospitals or other personnel 
or agencies — ^the economic solvency of any national health plan is endangered. 
To say that if there are more services than funds, the funds 'will be prorated 
evenly is to lean upon a 'vveak device. Its one certain result is a series of 
questionable increases in rates or costs. Or, to say that, if solvency is endan- 
gered, levies of fees or partial fees may be made upon patients, likewise dodges 
the issue of control. 

Adequate administration calls for adequate control in the interests of the 
great majority of physicians, of hospitals, of patients. In devising measures of 
control one^ principle must be emphasized — the measures must not he burden- 
. some or irritating to the majority for whom no measure is needed. 

^ Attending the consideration of the forms of pa3Tnent there is much con- 
fusion because of the mLxed motives and purposes that underlie many of the 
discussions. The forms are described, usually, as fee-for-service, capitation, 
sa ary, or anj*' combination of the three basic tjq^es. PajTnent "per ease” is a 

\anation of the fee-for-sendee and paj^’ment "per clinic session” is a variation 
of salary. 


If ease of application and assurance of solvency were the only considera- 
lions, payment on a per capita basis or by salary might appear to be the choice 
o the admimstrator. The arithmetic of each presents itself as a simple multi- 
p ication vuthout any problem of last-quarter deficits. On the other hand, the 

^ pajmient other than the 

fec-for-scr\ice. The method is within the framework of his experience* he 
accepts and supports it against a change to something which is unfamiliar. . 

Since onl> passing rcferencas are made to salary pajmients the choice for the 
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general services of individual practitioners appears to lie between capitation and 
fees for services. The chief source of experience vnth capitation is the British 
scheme of health insurance, which provides onlj^ the sendees of general practi- 
tioners, excluding maternity services. 

Much more discussion of capitation payments for general services in a 
system that also includes specialists’ services is warranted. The method re- 
quires a definition of general practitioners’ services; it also requires considera- 
tion in tenns of the existing conditions of American medical practice. Rightly 
or wrongly, there are no legal curbs to specialization in the United States. Many 
general practitioners provide surgical, obstetric, pediatric, and other services. 
Under such conditions many general practitioners might occupy a dual position, 
receiving a capitation payment for one list of services and fees for another. If it 
is assumed that special services vnll be provided only by those who have been 
certified by the various boards, an analysis of the medical pei’sonnel available 
in a cross-section of communities will dispel the belief. The purpose in stressing 
these aspects of capitation is to raise the questions of administration and, at the 
same time, to stress the point that there are very few methods in medical 
economics that may be painted as either all black or all Avhite. To accept 
capitation payment without critical analj^sis is neither more nor less permissible 
than its rejection only upon the basis of unfamiliarity. 

Neither black nor white is payment on a basis of fees for services. This 
method appears to be the American choice and it should be emphasized again that 
pajnnent for a defined case — a surgical case, a maternity case, well-baby services 
over a period of time — is only a variation of the fee-for-service. 

The fee-for-service will not work merely because enthusiastic resolutions 
endorse it. The method has a long history of failure when applied over a 
sufficient period of time and especially when it is used to pay for general services. 
It will work only if it is made to work through buttressing it with forthright 
methods of control. In choosing controls the principle mentioned previously 
should be applied but, more than this, the controls themselves must have strong 
professional support as a protection both to the public and the profession. 

Closely related to the issues of organization, administration and payment 
is the quality of the services. On this subject there have been many loose and 
confusing utterances. Generalizations about quality, like the usual generaliza- 
tions, display only an impressive cadence. 

Too often quality is presented and discussed as though it were a single 
element instead of one of the most complex compounds. It is a tribute to the 
Academy that it is now undertaking the hard task of developing standards 
against which the quality of pediatric services may be measured. None of the 
committee members or the technical staff will underestimate the proportions of 
the necessary work. 

Quality is a compound made up of many variable components. Obviously 
ph3^sical facilities — ^hospitals, beds for special types of cases, equipment — 
present onty one of the variables. A second component would include personnel 
— general practitioners, certified specialists, uncertified specialists, nurses, and 
others. It is unnecessaiy to stress the variability of this component. In spite of 
extreme variation it is relatively easy to obtain information on these aspects of 
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quality. Out of such studies conclusions may be dvaAvn on the distribution and 
possible adequacy of physical facilities and their utilization, conclu- 

sions are possible concerning the distribution of personnel and the utilization of 
their varied services by all or a portion of the population. But too often the 
attempts to estaWisli standards of qnality stop at this point— the point at which 
the analysis of the d^mamic aspects of the subject might start. 

In a specific case the quality of the service that may he rendered vs related 
directly to the physician's scientific knowledge. Therefore, any study of the 
potential quality that may be available must include an evaluation of this knowl- 
edge, measured against an acceptable standard. At the same time, it is recog- 
nized that a gap may exist between what the physician knows and what he 
applies. The factors responsible for the gap call for critical analysis. 

This sequence of steps indicates the necessary content of anything approach- 
ing a conclusive study of quality. Only a few such studies have been made, hut 
each one serves as weighty evidence of the need for more. The studies of 
maternal mortality, on an individual case basis, by the Academies of Medicine in 
New York and Pliiladelphia are good examples. And two other studies made in 
JKchigan produced significant results. One was a study of the postgraduate 
needs of general practitioners in which the knowledge of tlie p}i 3 ’^sician was re- 
lated to his year of graduation from medical school and liis efforts to acquaint 
himself with the advances in medicine. In this study 4:38 physicians divided 
into groups that were graduated in 1910, 1920, and 1930 submitted to an exam- 
ination and each gave information concerning his postgraduate efforts. 

The other study, under the Committee on Maternal Health of the state 
society, was an anatysis of the quality of the maternal service received by over 
10,000 patients delivered in a period of three months. The data were obtained 
from the physicians who attended the births; it was a study of the practices 
applied in obstetrical cases, and those practices were measured against standards 
that were adopted by the Committee. 

This stress upon the methods of arriving at a conclusion on the subject of 
quality shows the fallacy of direct comparisons, because of meager knowledge, 
between this country and others, or between two or more areas in this country. 
No comparison of anj' typo iriJl he productive except, ultimate!}^, the comparison 
between what service is rendered and what service should be rendered. In shox't, 
the studj^ of quality is v^aluable onlj^ as a preliminary step to improvement. 
And impiovement calls for an emphasis upon basic training and effective post- 
graduate education as well as an attack upon the social and economic obstacles to 
the highest quality of service. 

u. movement in medical economics may he described a.s one that has 
ica 1 1 , depth, and speed. It is the last characteristic, speed, that makes a 
oncen la e attention to tlic methods and problems of administration so vital. 
Only a few of the problems have been described, but enough has been said to 
f ^ ^ greatest need of all, the need of dispassionate analysis. Nothing 

precious time is squandered by the confusion of personalities with 

calls^fL^ mo”ro J absolutes. The movement 

objective scientific consideration; it 
umanfls anfl flo.?crves ol).icctiVG consideration liy scientists. 
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M EMBEES of any profession are interested in tools, techniques — the ways 
and means by which they can better themselves. Statistics giving tech- 
niques for interpreting and thus using the facts and figures issuing as data 
from professional activities is a very powerful tool in the hands of the profes- 
sion equipped to use the tool intelligently^ In developing this paper I am 
endeavoring first to present to 'you facts and figures which are of interest to 
pediatricians and second to give ymu insight into the most frequently available 
techniques, illustrating whenever possible how each of yon as professional men 
are entitled to use and can actually use statistics even in the everyday routines 
of your profession. 

Pediatricians can measure the growth of their profession by comparing 
the ten principal causes of death in 1900 with the ten leading causes of death 
in 1940 (Chart 1). Aided by clinical and laboratory researches which have 
developed drugs and methods for controlling many of the hazardous com- 
municable and infectious diseases, members of the medical and related profes- 
sions have seen diphtheria, diarrhea, and enteritis removed from the list of 
leading causes of death ; have seen influenza-pneumonia and tuberculosis sharply 
losing rank positions in the list of principal causes of death, dropping from 
first and second positions in 1900 to ranks of 6 and 7, respectively^’, in 1940. 

The statistics in Chart 1 are rates per 100,000 population which, as you 
loiow, are derived as follows : using the number of deaths from each cause for 
each y^’ear obtained from the death registration certificates in the rate formula: 

T\ 4 .V. 4 - 1 . Deaths by cause mn Ann 

Death rate by cause = — x 100,000 

Population 

The population is the estimated July 1 population for 1900 and 1940, respec- 
tively. Bar charts are used, representing the independence of the causes of 
death. Attention has been given to the changing size of the Death Eegistration 
Area from 1900 to 1940 by the use of the original death registration states sho^vn 
at the bottom of the chart. 

Many of the rates used in subsequent illustrations are specific, that is, are 
limited to the deaths occunlng in specific age groups of the population. Of 
course, the population base has been the number of children or persons in the 
respective or limited age groups for which the descriptions are given. The 
rheumatic fever death rate of 5.1 per 100,000 for children (from 5 to 9 years 
of age) is an age-specific death rate for rheumatic fever. Specific death rates 
are refined measures of the mortality risk which different segments of the popu- 
lation take. Some of the changes in leading causes of death from 1900 to 1940 

Presented before the Fourteenth Annual Meeting: of the American Academy of Pediatrics, 
Detroit, Mich., Jan. 15-18, 1946. 


258 



HALL; TACTS AKD TIOURICS IS PEDIATRIC MEDICI.VE 


259 


1900 


PNCUMONtAl 

•nplucnza : 

uBtncutosid 

(ALU FOttMS) 

DiAnaMCAL I 
CMTCPiTia 

DiStASES or I 
TMC HEARTT 

INTCACDAWIAL 
LEaiOWS ' 


LEADING CAUSES OF DEATH 

DEATH REGtSTRATION STATES OF 1900' 
IN 1900 AND 19^0 

19^0 


iPPC mature 

lOlRTM 



43EA3ES or 
ME HEART 


intercranial 

LC stows 


accidental 

deaths 


wabetes 

helutus 

premature 

birth 



O zs 50 73 lOO 125 ISO ITS tOO 0 50 100 ISO 200 ^50 300 350 

RATES PEO lOCpOO POPULATION 

•death PEOISTPATION STATES OF 1900.MAINE, NEW HAMPSUIOE, VERMONT, MASSACHUSETTS, 

RHODE ISLAND, CONN ECTICLT/ NEW VO DK, / ^^NEW JERSEY, INDIANA, MICHIGAM. 


Chart 1. 


-MCOiAM 



o I \ 1 

DIPHTHERIA IN MICHIGAN 

(l9qo-l94q) TREND AND I9q5. 

Chart 2» 




260 


THE JOURNAL OF PEDIATRICS 


not onl}’' measure progress in sanitation and preventive medicine, but also 
refleet the risks of an aging population. 

Too often a favorable trend lulls a public and even a profession into com- 
placency, The story of diphtheria in 1945,^ as told by the chart Diphtheria 
in Michigan^’ (Chart 2) illustrates all too vi\ddly this apathy. In 1945 diph- 
theria came to prominence through rapidly increasing numbers of eases, the 
increase exceeding the boundaries of expectancy definitely forecasting trouble. 
Members of the medical and public health professions liave tried valiantly to 
arouse tlie trusting public to an awareness of the danger necessitating added 
protection such as is afforded by the booster dose given now to children who 
were immunized earlier in their life. Diphtheria can be controlled. 

The statistics used to determine tlie boundaries for the diphtheria cases are 
relatively elementary. The line with the bands above and l)elow, or average 
line, connects the median number of cases for each month over the five-year 
period 1940-1944. The January cases reported for each year of the five-year 
period are 40, 27, 26, 26, 25, respectively; thus giving a median of 26 eases for 
the average expected Januaiy incidence based on the five-j’^ear experience, 1940- 
1944, The ± Q boundary lines, those drawn equally distant above and below 
the median line, connect in succession the montlily quantile points', or the Q, 
and Q3 points which for January are roughly at a distance of 7 cases on eitliei* 
side of the January median. This 7 is a crude expz’ession bf the January 

quartile deviation and has been found by the computation - — ^ . Just as the 

January quartile points M'ere found, so ha\'e been derived the and Q3 values 
for each of the succeeding eleven months. 

Since the eases reported in a given month in a given j^ear are just a sample 
of the cases reported for tlie same month in otlier years, provided the diphtheria 
program continues under like conditions, the 1945 monthly incidence drawn 
as the top line should have fallen within the ± Q boundaries, that is, within the 
limits which chance fluctuations inherent in sampling would allow on a 50-50 
basis. But at no month in 1945 has Michigan reported diplitheria cases within 
the boundaries set by the chance fluctuations inherent in sampling. The med- 
ical and related professions as well as the lay public can rightly be disturbed by 
diphtheria as it is occurring in Michigan in 1945. It is not chance that makes 
the 1945 top line fall so consistently above the expected incidence. Diphtheria 
in 1945 in Michigan is a real problem. 

The prevalence of rheumatic fever in our young people is too often an un- 
recognized fact. Even the Imown fact that ilieumatic fever mortality rises 
with age throughout childhood, having death rates of 5.1, 8.6, 9.3, and 10.2 per 
100,000 children in successive five-year age groups beginning with the 5- to 9- 
year age group, is just beginning to arouse the public and to stimulate members 
of the medical and related professions to greater activity. Rheumatic fever is 
closely related to chronic rlieumatic diseases of the heart and contributes to 
mortality from diseases of tlie heart (all forms). In 1940 deaths assigned to 
heart as cause accounted for 18 deaths in each 100,000 infants; took 4 liv«? 
out of each 100,000 preschool cliildren; and increased the toll to S in each 
100,000 scliool children. 
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Let us look at some of the diseases in the control of which you know that you 
have made progress-diseases which may or may not have ever appeared as 
principal causes of mortality in the total population but which are still definite 
hazards to childhood, to those age brackets of a population in which the pedi- 
atrician concentrates his efforts. Even though scarlet fever mortality dropped 
from nearly 10 deaths per 100,000 in 1900 to a mere i/o death per 100,000 popu- 
lation in 1940, scarlet fever is still a hazard for the preschool child 1 to 4 years 
of age. ilaximum scarlet fever mortality in 1940 occurred in tins age group. 
Like scarlet fever, diphtheria in 1940 reached its peak mortality rate 9 deaths 
per 100,000— in the age group 1 to 4 years. Although more than 300 babies out 
of each ' 100,000 in 1900 lost their lives because of ^Yhooping cough, even in 1940, 
100 babies in each 100,000 Avere being sacrificed to this cause. After 3 or 4 
months of age the baby can be protected against pertussis. 

Gross mortality in 1940 for tuberculosis of the respiratory system has been 
reduced to of the 1900 experience. But the pediatrician sees his charges 
die from tuberculosis : in 1940, out of eacli 100,000 children in their respective 
age groups, tuberculosis claimed 11 babies; 5 preschool cliildren; 4 school chil- 
dren 5 to 14 years of age; and jumped up to 36 in the next ten-year Ijracket. 

If dysentery deaths occur, expect them in the baby— 51 deaths per 100,000 
infants in 1940 ^vere charged to this cause. But protect the preschool child 
also, for in 1940 seven out of 100,000 lives in this group Avere lost by this cause. 
But the diarrhea and enteritis story is more dramatic. In 1900 nearly 4,500 out 
of each 100,000 babies died from this cause; in 1940 this rate had dropped to 
a mere 400, serious enough to lose one baby in 250 to causes like diairhea and 
enteritis. Even appendicitis, another cause falling in the category of digestive 
disturbances, claimed the lives of 7 to 8 children per. 100,000 in 1940. In that 
same year 41 babies in each 100,000 died from intestinal obstructions. 

All pediatricians recognize the risk of measles mortality whieli a bab}’’ 
incurs if he is unfortunate enough to have the exposure. Nine infants in each 
100,000 died because of measles in 1940; more than one-fourth of all measles 
deaths in 1940 Avere contributed by the infants. Although the measles mortality 
rate Avas only 4 per 100,000 in the age group from 1 to 4 3"ears, the preschool 
children accounted for nearly’' 50 per cent of all the measles deaths. When you 
think of an aA^erage of 400 cases of measles reported for each measles death reg- 
istered, CA eu in 1940 the pediatricians shav considerably large numbers of measles 
cases. 

Qosely linked Avith measles as sequellae arc the respiratory diseases, such as 
bronchitis, influenza, and the pneumonias. In 1940 betAveen 900 and 1,000 in 
each 100,000 children under 1 year lost their Uves because of respiratory dis- 
turbances. Of the 70 deaths in each 100,000 children from 1 to 4 years of age, 
bron^opneumonia contributed 29 ; influenza, 14; and bronchitis caused 4 deaths. 

VI, children do die from nepliritis, an ailment commonly linked 

Jlln A process. In 1940, 7 babies out of each 100,000 died as nephritis 
deaths; 4 preschool children in each 100,000 from 1 to 4 years of age and 3 

:fnf„ “h • 'T,? I™'''” 

i„ inn'nnn” accownted for the lives of 62 hahies 

each 100,000 infants-the age group having the maximum sj-philis mortality. 
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The only age groups mtli death rates in 1940 exceeding 1 per 100,000 for 
mortality from cerebrospinal meningitis were those under 1 year, having a rate 
of 7, and those from 1 to 4 years of age, with nearly 2 deaths per 100,000. In 
1940 tlie maximum poliomyelitis mortality occurred in the infant group which 
contributed a rate of slightly more than 2 deaths per 100,000. Children under 
15 years contributed approximately 60 per cent of the total poliomyelitis deaths 
on record for 1940. With an average of 10 cases repox'ted for each death regis- 
tered, in 1940 there probably were neaily 6,000 recognized cases of this disease 
in children under 15 years of age. Poliomyelitis was an important problem for 
pediatricians in 1940, 

If the pediatrician takes over the care of the baby from birth, then some of 
the facts and figures surrounding that birth are of interest to the profession. 
In 1940 nearly 30 per cent of infant deaths were charged to prematurity. If 
Wisconsin’s 1944 experience — which is probably lower than the nation’s aver- 
age — of a 20 per cent case fatality rate for premature births holds, that is, if 1 
baby dies out of each 5 who are born prematurely, then tlie obstetricians placed 
in your hands in 1940 more than 160,000 prematurely born babies. 

I wish I knew how many congenitally malformed babies are born abve. 
True, nearly 85 per cent of all deaths charged to congenital malformations oc- 
cur under 1 year of age ; yet enough congenitally malformed babies live on to 
produce deaths from that handicap in ever}^ age of life — even in the 75 years 
and over bracket some congenitally malformed individuals failed to live longer 
because of their handicap. Not only are these individuals a medical problem, 
but also they become a very real social problem. 

Perhaps similar comments might be made on injuries at birth. Some babies 
die as a result of injuries at birth at every age in the first year of life. It is 
conceivable that babies with injuries at birth survive past the infancy period to 
become both medical and social problems in later life. 

So much for the infant who, if he has had proper postnatal care as well as 
prophylaxis against smallpox, diphtheria, pertussis, and possibly scarlet fever, 
reaches the preschool age as a relatively safe risk against mortalitj^ Gross 
death rates are low for children from 1 to 4 years of age fluctuating around 3 per 
1,000. But findings from the National Health Survey^ indicated that the sample 
' of preschool population surveyed showed 1 preschool child in every 4 had had 
some disabling illness during the twelve-month period covered by the Survey. 
This illness rate was lower than the 3 in 10 rate for the beginning school chil- 
.dren from 5 to 9 years of age and higher than the illness rate of 153 in 1,000 
for the children in the succeeding age bracket, 10 to 14 years. The length of the 
disabling illness for the 1- to 4-year age group was high but not as high as that 
for children from 5 to 9 years of age. 

The illnesses which contributed to the 10 leading causes of death in 1940 
of the children from 1 to 4 years of age and which are of concern to the pedi- 
atricians include: influenza and pneumonia; diarrhea and enteritis; tubercu- 
losis; whooping cough; diphtheria; diseases of the ear, nose, and throat; and ap- 
pendicitis. Gross mortality reaches its lowest rate, approximately 1 death in 



hall: 


FACTS AND FIGURES IN PEDIATRIC MEDICINE 


263 


1 noo in the aae croup, 5 to 14 years. Tlie five leading causes which con- 

-te we in 1940: accidents other than motor 

vehicle, followed by motor vehicle accidents, which account for the two pnncipal 
causes, thus stressing the dangers of the increasing scope of 
in by school-aged children; pneumonia and influenza; diseases of the heart, 
and appendicitis which emphasize the increasing rish to infection accompanying 

incrcctsing contact with, large nmnbers of people. 

According to the National Health Survey^ the highest rates for the dis- 
abling illnesses of childhood were those for the acute childhood communicable 
diseases: chickenpox, measles, and whooping cough; and for the acute respira- 
tory infections. In surveys made in the eastern cities it was found that cardiac 
lesions, probably resulting from rheumatic fever, show an incidence as high as 
4 in 100 chUdren between 12 and 14 years of age. The toll from cardiac lesions 
begins to be felt in youth from 15 to 24 years of age, for whom deaths assigned 
to diseases of the heart take third place in the list of leading causes of mortality. 
At ages 5 to 24, death rates per 100,000 for rheumatic fever attain an average of 
9 for girls and 8 for boys, and, with deaths from heart disease, account for 
nearly 15 per cent of all fatal diseases in young people. 

Rejections for valvular heart disease, according to recent selective service 
statistics, reached a rate as high as 53 per 1,000 men examined. Nearly one- 
third of the rheumatic fever patients admitted to Philadelphia hospitals from 
1930-1934 were between 5 and 10 years of age at first attack; New Haven Hospi- 
tal and Dispensary records show the peak at 7 and 8 years of age for first at- 
tack. In the etiology of this disease it is important to note the relationship of 
the course of the incidence of this disease to the incidence of hemolytic strepto- 
coccal and other respiratory illnesses. It has been sho^vn that crowding in homes 
is closely related to the incidence of this disease; that acute episodes reach a 
peak in spring. Clinical experience shows that a high per cent of deaths from 
heart disease for ages 5 to 24 can he attributed to rheumatic fever. 

Much emphasis has been given to rheumatic fever in the hope that as pedi- 
atricians you will exercise control through early case findings and careful records 
and be stimulated to do some individual research: clinical, statistical, and epi- 
demiological in the study of this baffling disease of youth. 

Individual and group rasearch is necessary for a profession, giving mem- 
bers an instrument not only for evaluating their ovm practice and for interpret- 
ing reported experiences of their colleagues but also for advancing the sum 
total of knowledge of the entire profession. The techniques in statistics offer 
powerful tools to research in any field. 

The collecting of comparable, adequate, accurate and pertinent data is a 
prerequisite to any statistical analysis. A great deal of time and thought should 
be given to this phase of problem solving, because the end results or findings 
mil never be any better than the original material on which the observations 
were made. In evaluating reported researches of your colleagues, you judge 
e in mgs not only by the integrity of the man through his established reputa- 
tion, but also by the organs carrying the publications. In like manner you 
s lou recognize the inestimable value to yourself and colleagues of careful 
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personal study of the efficacy of the drugs advertised and circulated by the man- 
ufacturers of those products. True, most alert concerns accompany their ad- 
vertisements by abstracts of researches showing the benefits of the use of the 
drugs. But you should be able to use some of the simplest statistical tools in 
order to be critical of reported results ; and at the same time by watching results 
obtained in your use of the materials you can judge whether you can accept at 
their face value the findings of the efficacy of advertised products. 

In other. words you can always ask the questions: How good is this ob- 
servation? How often can these results be found just b}^ chance in material 
of the assumed composition? What can you expect to get as your results under 
like conditions; that is, what estimate can you make from the findings of the 
reported observation or sample? 

Answers to tliese questions are found in the statistics of probability. A 
great deal of reliance can be placed on estimates even from small samples 
through the application of chance variation as given in statistics by what is 
Imown as tests for statistical significance. Time is limited, prohibiting a con- 
sideration of some of the basic principles in sampling and allowing an oppor- 
tunity of presenting very bi'iefly with illustrations only the most useful as well 
as simplest of these tests for statistical significance. 

The pi’obabilities or chances given in the interpretation of the use of the 
tests can be found in handbooks of probability tables such as: Areas under 
the normal probability curve ; the and t tables of probabilities. The proba- 
bilities of the occurrence of chance in accordance with the Mendelian ratios are 
also available for combinations of successes and failures based on numbers of 
cases varying from N == 1 through N = 50. These tests are mandatory in any 
critical evaluation of results derived from small samples and should be applied 
to findings based even on large samples. Statistically a sample is usually con- 
sidered small if it contains less tlian 50 cases and is certainly considered ''small 
if it contains 30 cases or less. The size of the sample is not necessarily in- 
dicative of a good sample. Small samples and large samples have value only 
when their contents are comparable. An experiment on 5 animals, comparable 
with respect to possession or absence of the factoi’s known to be forces which 
condition outcome, is worth infinitely more than a large sample of 50 or more 
animals about whose comparability the experimenter has little or no Imowledge 
at all. There is a value in comparability in small samples which often cannot 
be obtained in large samples. I am stressing here the critical selection of origi- 
nal source material. 

In the use of of the tests for statistical significance, please -bear in 
mind that these tests, like your clinical tests, are designed for specific purposes 
and will do no more than what they are designed to do. Their use in no way 
can compensate for shoddy observations. Through their application, you, as 
well as the observer, can make allowance for chance fluctuations inherent in 
sampling, whether the samples are large or small. It is the privilege of the ob- 
server and a profession to set the confidence limits as standards of accuracy 
and safety. It is agreed generally by medical workers that in the field of chance 
and probability, an error of not more than 5 per cent should be allowed. In 
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other words, in subsequent illustrations interpretations of chance variations 
^vill be made at the 5 per cent level of significance, that kvel at which the ob- 
server is right 95 times in 100 and may be wrong 5 times in 100. 

The statistical constants used in the discussion describe the p and q proBa- 
bUity ratio where p is the probability of success or recovery and q is the proba- 
bility of failure. The formulas are functions of the cuiwe found by expanding 
the binomial (p + q)^ and are the mean, which is = Np or Nq, depending on 
the approach made, recoveiy or death; the standard deviation or sigma, which 
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= ± VNpq; the standard error of the mean wliich is SEm = ± 


ff distriliution 


V N 

and the standard error of a rate or per cent, which is SE % = ± 

for a small sample has been found by using n instead of N. Small n designates 
independent items and is N - 1. This technique is important in the description 
of variability inherent in small Samples. 

The problems which follow have been selected on the criteria of interest 
to the pediatrician and the possible use whicli a professional man can make of 
knowledge gained in a presentation embodied in a single paper or talk. 

The lilay, 1945, issue of the Journal of Pediatrics^ carried an article on 
the use of a single dose of sodium sulfadiazine in meningoeoccic meningitis. 
The article was abstracted in What's Nexo,^ a publication by the Abbott Lab- 
oratories as a service which this manufacturing coneexm is giving to the medical 
profession. According to the research, 8 out of 9 patients suffering from 
meningoeoccic meningitis received grains of the drug per pound of body 
weight’, one received only 2 grains. All of the patients in the group recovered. 

The problem sets the question: How good is the 100 per cent recovery, 
based on the 8 patients receiving comparable doses of 2V^ grains? What could 
you expect to get as your recovery rate, supposing you treated your cases of 
meningoeoccic meningitis likewise by using a single large intravenous dose of 
sulfadiazine? Should you be disturbed if you observed only an 80 per cent re- 
covery and not the 100 per cent reported in this research? In other words, 
what could an observed 100 per cent on 8 patients be expected to yield by chance 
under similar conditions in comparable samples? What are the boundaries for 
the All or None results reported on N == 8 patients? By expanding the 
binomial (p + q)^ for various percentages of recovery, such as 90 per cent, 80 
per cent, etc., it can be shown that an observation of 100 per cent recovery on 8 
cases could be expected to yield recovery rates as low as somewhere between 65 
per cent and 70 per cent at the 5 per cent level of significance. The true recovery 
rate 95 times in 100, based on an observation of a 100 per cent recovery on 8 
cases, y chance alone can be expected to be anywhere between 65 per cent and 
per cent but is unlikely to drop as low as 65 per cent. So if your experience 
un er ikc conditions yields an 80 per cent recovery rate instead of the reported 
per cent you need not be disturbed. The evidence even with the additional 
pressure of the 100 per cent or all indicates as unlikely a drop as low as 65 per 
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cent ; but almost any recovery per cent between the boundaries of 65 per cent 
and the reported 100 per cent is possible. You would be missing your estimate 
only 5 times in 100. Tables are available ■\jhich give the unlikely percentages 
for various numbers of items in a given sample when the observation on that 
sample yields a 100 per cent or the converse 0 per cent. Such a table gives the 
estimates of true percentages when samples show a 100 per cent or a zero per- 
centage. 

The same procedure witli facilitating tables of probabilities can be used to 
evaluate percentages less than the “perfect” 100 per cent. In 1943 another 
article on meningococcic meningitis appeared in War Medicine* mth an abstract 
in Therapeutic Notes^ published by Parke, Davis and Company. Treatment 
with sulfadiazine or sulfadiazine and serotherapy on 39 patients resulted in only 
2 deaths. The observed odds are 37 to 2. With the use of tables an obsemtion 
of 37 recoveries out of 39 cases indicates true odds lying somewhere between 13 
to 3 and 7 to 1 . In other words you, as an observer administering the same treat- 
ment under like conditions can believe that the true recovery rate can be as 
good as 80 per cent or better. 

If facilitating tables are not available for establishing true odds from ob- 
served odds, jmu can still evaluate how good an obseiwed rate is by using the 
formula for the standard error, abbreviated S. E., of a rate. Let me illustrate 
with data from an article on the use of convalescent measles serum. The article 
appeared in a 1945 issue of the Journal of Pediatrics® ivith an abstract in the 
July, 1945, issue of Therapeutic Notes.’’ The serum was given intradermally in 
a daily dosage of 0.4 c.c. for five successive injections. Thirty-four of 38 chil- 
dren so treated did not develop measles. The observed escape rate is 90 per 
sent ± 5 per cent. By the use of the ± S. E. attachment, subsequent samples 
under like conditions may be expected to yield an escape rate as low as 80 per 
cent. The probability tables for odds would drop the expected escape rate at 
the 5 per cent level of significance to almost 75 per cent instead of the 80 per cent 
obtained by the use of the standard error test. 

Another test, the “t” test, is used to evaluate how good is a mean or an 
average. Observations on blood sugar in 5 infants after twenty-four hours of 
fasting yield readings of 51, 69, 58, 60, and 63, respectively. The mean is 60.20 
± 2.95. The evidence although based on only 5 eases is good enough to establish 
a highly statistically significant mean, since by chance fluctuations inherent in 
sampling, the variation which can be expected in the mean lies within the limits 
set by the 60.20 and the ± 2.95 attachment. The t value which is the quotient 
of 60.20 -r 2.95 is so large that the chances are considerably less than even 1 in 
1,000 for an observer to be wrong when he expects a mean blood sugar content 
around 60.20 on infants observed under similar conditions, that is, after twenty- 
four hours of fasting. 

The t test is useful in evaluating a mean change, such as is given by the 
observation of changes in serum protein with ammonium chloride and low 
sodium chloride diet made on 6 patients. The basic data are given in Table I. 
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table I GUAA’GES IK SERUM PROTEIN AViTJI AMMONIUM OULOWUE AND I^^V 

Sodium Cin.oniDE Diet 


BATIENT 

1 

2 

3 

4 

5 

6 


before 

(5712* 

6.57 
7.44 
7.13 
5.85 

7.58 


AFTER 

"TST 

6.9S 

7.93 

7.47 

7,79 


CHANOE 

+074^ 

+0-35 

+0,49 

+1-15 

+1.62 

+0-21 


The mean change is .71 ± .25 ivhich gives a t value equal to 2,84:; for n « 5, 
a t value of 2,84 gives a P or probability between two and five times in 100 to be 
wrong, if on subsequent samples of similiar observations, the observer expects 
an average change in serum protein ivithin the limits set by the mean and its 
± sampling error attachment, that is, within .71 +: .25, The evidence produces a 
statistically reliable mean. 

Another test which is used frequently and which can be applied to both 
small and large samples is the or Ohi Square test. Data for the illustration 
have been taken from the November 11, 1939, issue of the Journal of the Ameri- 
can Medical Association® and appear in Table II. 


Table II. Children Keceiving Virus Outcome of V accural Cvcle 



^ VACCINAL CYCLE | 

1 1 

PER CENT 

VIKUS 

ACGELEEATE0 | 

1 NOT ACCELERATED 

total I 

NOT ACCELERATED 

Culture i 

17 1 


36 1 

52.7 ± 7.9 

Calf l^pli 

29 1 


34 

14.7 ± 8,1 

Total 

46 ' 


70 ^ 

34.2 


Tiie uncorreeted yields a value of 11 . 2 , The corrected found from 
the computation 

r 70 

X" L (29 X 19 -- 17 X 5 ) 2 




X 70 


46 X 24 X 36 x 34 


9.6 


The P or probability for a = 9.6 on n = 1 is raucii less than once in 100 
tiines.^ The obsei*ver can expect that factors other than chance have influenced 
the difference in the accelerated cycles in the two groups using the two kinds 
of vims. 

The uncorrectcci X- fast value of 11.2 can be obtained through the use of 
ic Stan ar eiroi test for statistical significance of a difference. The computa- 
tion follows; 

Culture vims 52.7% ± 7 . 9 % 

Calf lymph virus 14.7% ± 8.1% 


Difference 


38.0 


38.0% ± 11.3% 


Critical ratio or 0 . B. = = 3.3 sigma distances at which the observed 

nmk^rrf completely. From tables of areas under the normal 

o^cti lloorSs ^ occurrence beyond the 3.3 sigma distance is less than 
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By both tests the professional man would be justified in ruling out chance 
as an explanation of the observed difference in percentages of acceleration or 
nonacceleration of vaccinal cycle as evidence in the use of culture virus versus 
calf lymph virus in smallpox vaccinations. There is much less than 1 chance in 
100 for the observer to be wong in his judgment in assuming an association be- 
tween the type of virus and the involution of the vaccinal cycle to be due to 
chance alone. Some factor other than chance accounts for the observed result. 
It is the privilege of the professional man to accept or reject the evidence as in- 
dicative of the greater efficacy in the calf lymph virus in accelerating the vac- 
cinal cj^cle. 

Measurement in medicine is not new; but it is being emphasized through 
tlie increasing recognition given to the importance of its use in literature. In 
June, 1941, Campbell in Surgery^ considered statistical method a vital tool in 
clinical medicine. In a subsequent editorial on Campbeirs article, the Journal 
of the American Medical Association^^ stressed the point : that many clinicians 
still almost entirely neglect satisfactory criteria of statistical analysis in their 
scientific writings. 

In a recent publication Stieglitz^^ recommends that ''every periodical pub- 
lishing material pertaining to health should have at least a professional medical 
editorial adviser and censor to ensure against the dissemination of misleading 
ideas; advertising services could greatly increase public confidence in advertised 
statements if physicians edited the claims of all food and drug advertisers.^^ 

I have tried to point out in this paper how statistics as numerically stated 
facts describe material of interest to pediatricians; I have tried to give a very 
elementaiy exposure of statistics as method, stressing specifically the rudi- 
mentary principles of the effects of chance, thus giving you some idea of what 
conclusions can be reasonably accepted from your own observation as well as 
those of your colleagues; what results you might expect if you were to repeat 
j^our own or the researches of others in your profession. Progress in medicine 
would be even more phenomenal than it has been in the last decade if ways and 
means were available to the large number of physicians practicing their pi’ofes- 
sion relatively independently to pool their experiences; if these members had 
time and facilities afforded to them for evaluating the literature of their profes- 
sion; and for critically accepting or rejecting the mass of materials affecting 
them and their piiblic. 
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STREPTOMYCIN: A SUMJLARY OP CLINICAL AND 
EXPERBIENTAL OBSERVATIONS 

H. OWN Hixshaw, M.D.. Ph.D., axd -\Viu.uii H. Feld>ia.x. D.V.M., M.Sc. 

Rochester, jMink. 

M ost pathogenic microorgaiiisins do not long sundve the soil, e^en 
though they may survive else^vhere under similar conditions of temper- 
ature, food, and moisture. The death of pathogens in the soil is often rapi 
and due to identifiable chemical weapons produced by antagonistic micro- 
organisms which are natiiral inhabitants of the soil. This concept, which has 
long been in the minds of such men as Wahsman and DuBos, has led to the 
harnessing of this, another force of nature, for the welfare of mankind. It 
is difficult for* us to imagine the evolution and survival of our race had the 
soil been a breeding place for conlagion, as it once was thought to be. 

Chemotherapy is one of tlie oldest fields of medical endeavor, but the 
chemotherapeutists of previous generations searched for remedies against dis- 
ease by making extracts of higher plants. They were successful in discovering 
valuable and specific chemotherapeutic agents, including quinine and emetine, 
and such physiologically potent remedies as digitalis and opium. For the 
past two generations scientists have also been seeking antibiotic remedies from 
microorganisms in nature. The principles on which modem antibiotics were 
developed have been known for forty or fifty years and undoubtedly, if these 
principles had been persistently followed to their ultimate conclusion, penicillin 
might have been available a generation ago. We have been interested for 
several years in antibacterial substances which are effective against the bacillus 
of tuberculosis. By searching the available literature published during the 
last sixty years we have foiuid references to at least twenty substances of 
microbial origin which showed some evidence of activity against the bacillus 
of tuberculosis. In many instances these are truly antibiotic substances as 
one thinks of them today. 

Among the scores of antibiotic substances known, only two have as yet 
reached what appears to he a stage of practical development for the parenteral 
treatment of sj'stemic human diseases. These are penieillia and streptomycin. 
It is the aim of this presentation to review briefly the information w'hich has 
been accumulated regarding streptomycin during the two years since its 
announcement in January, 1944.^ 

A\c ha\c had the fortunate opportunity of studying streptomycin since 
April, 1944, when a small amount of the material was placed at our disposal by 
Di. S. A. Waksman, liaving been produced in his own laboratory. This amount 
was adequate to treat only four tuberculous guinea pigs for a limited period, 
but the results^ were sufficiently impressive to cause us to visit Dr. Waksman’s 
laborat oiy immediately in order to discuss these findings and to plan for future 

^^ayo^ouneaUo?.^'^^’°” Medicine, ilayo Clinic and the Tilvision of Experimental Medicine, 

Annual Meeting of the American Academy of Pediatrics, 
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studies on an adequate scale. The amount of material required for such ex- 
periments was beyond the productive capacity of Dr. Waksman^s experimental 
laboratory, but with his help it was possible to enlist the aid of Merck and 
Companj^ who supplied streptomycin for earlier experimental problems. Since 
that time we, in collaboration with Drs. Herrell, Heilman, Nichols, Olsen, and 
others, have had the opportunity of utilizing between 5 and 6 kg. of strepto- 
mycin (5,000,000,000 to 6,000,000,000 S units^) in the treatment of experi- 
mental animals and in the treatment of more than 100 patients who had vari- 
ous infectious diseases. 


Sti’eptom 3 ’’cin has been found to possess most of the characteristics required 
of a successful antibacterial agent for the treatment of human disease. It pos- 
sesses a range of antibactenal action in vitro not paralleled by any other avail- 
able substance.^' ^ It may be administered by any of the usual parenteral routes 
conveniently. While streptomjmin is rapidly ‘excreted, the rate of excretion is 
somewhat less than in the case of penicillin and an adequate concentration may 
be readity maintained in the blood.®* ^ Streptomycin maintains its activity in 
vivo and is active in the hydrogen ion concentration of tlie fluids and tissues 
of the human bod}^ It appears to diffuse from the blood stream into most of 
the tissues.^ Streptomycin has an unusual properkV; which may give it some 
special clinical application, in that it is not absorbed to any significant degree 
from the gastrointestinal tract. Neither is it destroyed in tlie lumen of the 
bowel, but there it remains to exert an antibacterial effect on the intestinal 
flora, acting especially on the gram-negative bacteria which are normally so 
abundant in the colon® and on several gram-negative pathogenic bacteria which 
inliabit the intestinal tract in cases of disease. Most important of all is the 
fact that streptomycin is of verj^ low toxicity for man and the few unfavorable 
side reactions which have been observed^* have been attributed to impurities. 
It now appears that the substance may be produced in commercially feasible 
quantities eventual^ and in a sufficient!}^ high state of purity. 

The antibacterial spectrum of streptomycin extends into fields of activity 
not covered by penicillin.^* ® It should be clearly emphasized that streptomycin 
does not appear at this time to be in any sense a substitute for penicillin, but 
tliat its action is complementary to that of penicillin. Streptomycin possesses 
activity against many organisms Avhich are relatively insensitive to penicillin, 
including a number of pathogenic, gram-negative, gram-positi.ve, and acid-fast 
bacteria? While accurate predictions of therapeutic potentialities cannot be 
made on the basis of in vitro observations, experience indicates that antibiotic 
substances are more likely to retain their in vitro activity in vivo than are 
synthetic compounds, such as sulfonamides. 

In studies on animals it has been found that streptomycin is active in vivo 
against experimental infections with penicillin-resistant microorganisms belong- 
' ing to the genera SahnonelU, Pse^idouionmy Shigella and Brucella^/^ Pastear- 
clla,^^ Borrelia and Leptospira, Klehsiclla,'^^ and My^olacterium?* 


♦SuPDlled by Merck and Company, the Abbott Laboratorios, the Upjohn Company. EH 
UiUy Company, and Farkc, Pavis and Company. 
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The possibilities and limitations of strcptomycm m treatment in h^an 
disease cannot be clearly seen at this time. However, it . . 

summarize the knovm facts which may be of value for guidance of Phjsieians 
when streptomycin becomes more widely avaUable in the near future than it 

^TJntil streptomycin is produced in greater quantity it should be used only 
in treatment of those patients for whom a definite bactenologic diagnosis has 
been established. Furthemore, studies should be made to determine the actual 
sensitivity to streptomycin in vitro of the strain of pathogenic micro-organisms 
whenever these facilities are available. These recommendations are made to 
conserve the limited supply of the drug and to make results more intelligible 
than they would be otherwise. 

Streptomycin is recommended for trial in treatment of infections of the 
urinar}’’ tract which have proved to be resistant to sulfonamides and penicillin 
and in which the infecting organism is susceptible to action of streptomycin. 
Infections w^hich are due to Proteus ammoiiiae or Aeroiacter aerogenes have 
responded best/^ If results are not promptly achieved in a few days ivith ade- 
quate treatment it is improbable that further treatment ^Yith streptomycin is 
indicated. The organisms frequently responsible for such infections may acquire 
drug fastness, especially if drainage of the urinar}" tract is defective or other 
conditions are favorable to reinfection. 

Forms of baeteriemia due to organisms sensitive to streptomycin have been 
successfully treated.^" Such organisms may hai'e had their origin from the 
urinai^^ tract and tliese are frequently not sensitive to other available anti- 
bacterial agents. 

The effect of streptomycin on brucellosis will require much more extensive 
study than has been given to it as yet. At this time it appears unwise to utilize 
streptomycin in treatment of chronic types of the disease or in those situations 
in w’hich any doubt exists as to the validity of the 'diagnosis. Brucella bac- 
tei'iemia has been treated successfully"* and in this circumstance it is possible to 
determine the sensitivity of the strain to the in vitro action of the drug. 

Streptomycin has shown striking therapeutic benefit in treatment of human 
tularemia,"® a result ■which closely parallels that obtained in treatment of experi- 
mental tularemia."^ 

The possibilities of streptomycin in treatment of pulmonary suppurative 
disease have been under investigation by our colleague, Dr. A. M. Olsen, during 
the past year."® Solutions of streptomycin may be readily nebulized and inhaled^ 
pr solutions may be introduced supraglottically mto the trachea. The drug may 
also be effective in suitable cases of chronic infections of the respiratory tract 
when administered intramuscularly. It has appeared that streptomycin should 
)e used simultaneously with penicillin or following eradication of penicillin- 
sensitive microorganisms in most cases of pulmonary suppurative disease. Such 
applications of streptomycin require repeated bactenologic examination of pul- 
monary secretion. The-possibility of utilizing streptomycin in treatment of 
certain infections of the upper part of the respiratory tract, such as ozena, has 
been suggested by HerreW and Nichols."" They also reported cases in which 
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peritonitis, cholangitis, typhoid fever, meningitis (due to Hemopliihcs influen- 
zae) and syphilis were treated with streptomj^cin with variable results. 

The first report of clinical use of streptomycin w^as that of Keimann and 
others^® in treatment of typhoid fever. The medical profession will await with 
great interest further reports on parenteral and oral treatment of this disease 
with adequate doses of streptomycin because of the great prevalence of the 
disease in some countries and the lack of other specific remedies. 

During the past six j^’ears w’e have made chemotherapy of experimental and 
clinical tuberculosis our principal research interest. Of the many substances 
tested in vivo in treatment of experimentally infected guinea pigs, streptomycin 
appears at this time to be the most promising. When guinea pigs received treat- 
ment continuously for about sLx months, lesions were foimd to regress in all 
instances. In 30 per cent of the animals no residual infection with tuberculosis 
could be detected by most careful histologic and bacteriologic methods and the 
tuberculin test gave negative results in these animals. The remaining TO per 
cent of animals were free of evidences of progressive disease but residual lesions 
in various stages of healing were frequently demonstrated and tubercle bacilli 
could be isolated from emulsions of the spleen. 

There are many contrasts between the pathologic changes produced in 
experimentally infected guinea pigs and those which occur in the many types 
of tuberculosis observed in man. Most important of all, however, is the fact 
that there are also manj^ similarities and that the organisms responsible for 
human tuberculosis are extremely sensitive to the bacteriostatic action of strep- 
tomycin. We have previously expressed the belief that any eifective bacterio- 
static agent in clinical tuberculosis will have marked limitations dependent on 
the handicaps imposed by the pathologic charactenstics of the disease.^^ In a 
preliminary report^® we observed results consistent with the h 5 ’'pothesis that 
strep tomj^cin exerts a '‘limited suppressive effect'’ on clinical tuberculosis. 
Further observations on these cases and on other cases in which treatment was 
subsequently given have yielded similar results and have served to support 
further our reservations as to the permanence of results in many instances. 

In fifty-four cases of tuberculosis the patients have now received ti'catment 
with streptomycin under our direction for periods in excess of four weeks. In 
each instance the disease had shown progressive trends prior to institution of 
therapy. In twenty-one of these eases the patients had pulmonar}^ tuberculosis 
and in sixteen eases the disease had attained a far-advanced stage of develop- 
ment. In every instance at least a portion of tlie tuberculous pulmonary infil- 
tration was of known recent origin ; hence these constitute a definitely selected , 
group of patients with a less favorable prognosis than in average types of the 
disease. Roentgenographic and clinical evidence obtained during the period 
prior to treatment (control period) indicated to us that these patients possessed 
substandard resistance to tuberculosis. In no instance did the disease appear to 
extend into previously unmvolved pulmonary tissue while the patient was under 
sti*eptomycjn therapj’' and in at least sixteen of the twenty-one cases of 
pulmonary tuberculosis objective evidences of improvement appeared with- 
in four to eight weeks of institution of treatment. The rate of improve-' 
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ent observed was frequently not greatly accelerated when compared w 
milar lesions among untreated patients with good resistance. _ It is s^ggeste 
at these reparative processes are dependent on slow mechanisms of hea g 
hich cannot be stimulated artificially. No evidence of rapidly effective bac- 
rieidal action of streptomycin on the tubercle bacillus was noted but resets 
ere consistent with the hypothesis that the drug had a suppressive effect so 
ng as its administration was continued. One patient in this series, who was 
extremis when treatment was begun, died two months later despite roentgeno- 
■aphic evidence of slight improvement; this was the only fatality in the series. 

Four patients who had generalized miliary tuberculosis in late stages have 
;en treated and all have died despite unmistakable roentgenographic and his- 
ipathologic evidences of consistent healing trends. At necropsy the cause of 
jath was not clearly evident on morphologic grounds. 

Five persons who had draining sinuses of tuberculous origin have been 
•eated. Closure of the sinuses has been observed in each instance but recur- 
mces have developed in three cases after treatment was discontinued, A sec- 
id course of treatment has been instituted and found to be apparently effective 
1 two of these instances of recurrence. 


Nine cases of renal tuberculosis have been observed. In eight the urine 
as been at least temporarily freed of tubercle bacilli, with definite improvement 
f symptoms. Cystoscopic observations have frequently shoivn evidence of heal- 
ng of the tuberculous cystitis. Six instances of recurrent tuberculous bacil- 
uria have already occurred after discontinuance of treatment and more are 
nticipated after lapse of further time. 

Streptomycin has not shoivn a definite therapeutic effect on tuberculous 
mpyema when injected intrapleurally in five cases. This result is possibly 
lue to unfavorable hydrogen ion concentration of the exudate or to other fac- 
ors which are now under investigation in collaboration with Dr. Karl Pfuetze 
Mineral Springs Sanatorium). 

The remaining ten patients ivhose tuberculosis was treated with strepto- 
nycin presented miscellaneous manifestations of the disease, including some 
inusual types of extrapulmonary tuberculosis; in at least six cases there was 
bjective evidence suggesting that a suppressive effect was exerted by strep- 
omycin. 


... observation wiU be required to define the possi- 

nhties and limitations of streptomjmin therapy in cases of tuberculosis, but 
n-elimmary observations are sufficiently extensive and appear to be sufficiently 
•ncouragmg to justify such investigative projects when supplies of the drug 
icrmit. In the meantime it is important to emphasize the limitations of strep- 
oinycm in treatment of tuberculosis, limitations which are at least in part due 
o t m nature of the disease. We are fully cognizant of the danger of errors 
11 clinical judgment of therapeutic effects in an unpredictable disease like tuber- 
lulosis, in which spontaneous healing frequently takes place. Such errors have 
responsible for repeated waves of unwarranted optimism over other alleged 
remedies which ultimately failed. Streptomycin should not cause abandonmert 
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or even postponement of methods of treatment of which the effectiveness has 
been proved. Such methods are care in a sanatorium and collapse therapy. 

Streptom3"cin is being produced in small quantities only and as an experi- 
mental drug its distribution is regulated b}’’ Federal law^. Manufacturers allo- 
cate supplies to special research projects and phj^sicians engaged in such re- 
search are not permitted to divert supplies to other purposes. Until production 
is greatly increased, streptomycin 'will remain unobtainable even in many cir- 
cumstances in which a trial of the drug would be clearly indicated. 


CONCLUSIONS 

Streptomycin possesses the pharmacologic characteristics required of a prac- 
ticable antifcacterial agent for treatment of human disease. 

The range of efScacy of streptomj^cin extends the possibility of antibiotic 
therapy to treatment of several diseases which are not amenable to treatment 
with other chemotherapeutic agents. 

Experimental tuberculosis of guinea pigs ma}^ be arrested by prolonged 
treatment with streptomycin even though the disease has been permitted to be- 
come well developed prior to institution of therapy. 

A total of fifty-four patients with different types of clinical tuberculosis 
have been treated with streptomycin. The results indicate the necessity of 
much more extensive clinical use of the drug in treatment of tuberculosis on an 
experimental basis. Present evidence clearly indicates that streptomycin does 
not exert a rapidly curative effect on clinical tuberculosis, although it does ap- 
pear to modify the course of the disease in a favorable manner and exert a 
suppressive effect on previously progressive tuberculosis. At the present time 
it must not be considered as a substitute for any other form of treatment. 
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HISTOPLASMOvSIS 

A Report of Pour Cases, Two in Sibi.int.s. Histoplasmin 
Test and Other Diagnostic Procedures 

John H. McLeod, M.D., Chester W. Emmons, Pii.D., Sidney Ross, 

AND Frederic G. Burke, M.D. 

Washington, D. C. 

INTRODUCTION 

H istoplasmosis was first observed and described by Darling’ in Panama 
in 1906. His three cases were in adults'"^ and the first three cases reported 
from the continental United States were in persons above the age of 40. The ob- 
servation of additional cases showed that the disease was not confined to the 
tropics nor did it occur only in adult life. In 1934, Dodd and Tompldns^ reported 
a case of this mycosis in a 6-month-old child living in Tennessee. The diagnosis 
was made during life and the fungus was first isolated in culture and identified 
by DeMonhreun.® In the excellent summary review of the disease made by 
Parsons and Zarafonetis^ they point out that in eleven of sixty cases for which 
age data were available the patients were less than 1 year of age. Thereafter the 
frequency of histoplasmosis appears to drop sharply, rising again to a plateau in 
the age group ranging between 40 and 70 years. Histoplasmosis is of special 
interest to pediatricians not only because of its apparent predilection for in- 
fancy, but also because of the suggestion made by a number of investigators that 
this mycosis, fatal in nearly all recognized eases, may occur in a benign form 
which is now unrecognized and that therefore it may be much more common in 
childhood than is generally supposed. The apparent increase in the number of 
recognized cases may possibly be due to its more frequent recognition now than 
formerly, rather than an absolute increase in its frequency. However, some in- 
vestigators believe that the actual incidence of the disease is definitely on the 
increase. 

The follo\ving report represents a clinical summary of four cases of histo- 
plasmosis which have been seen in Children's Hospital, Washington, D. C. Two 
of the cases, hitherto nnreported, occurred in brothers and represent the first 
reported instance of histoplasmosis in siblings. The other two cases have been 
previously reported®* and will be reviewed briefly. These four cases are 
presented because they raise important epidemiologic considerations. All four 
patients were children living in Loudoun County, Va., within an area having 
a radius of eight miles, suggesting that there may be in this area an unusual 
geographical concentration of the mycosis (Fig. 1). In addition, the occur- 
rei^of histoplasmosis in siblings suggests that there may have been trans- 
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mission from one person to another. These eircumstanees will be considered 
in more detail after presentation of the ease reports. 

Case 1, — S. D., a T-j’ear-old white male, was first admitted to the Children's Hospital, 
Washington, D. C., on Dec. 13, 1944, with the chief complaint of swelling in the neck.** 

Approximately eight weeks before admission the child's mother noted bilateral enlarge- 
ment of the glands in his neck. The gland in the right submaxillary re^on had caused the 
patient to complain occasionally of pain. His local physician was consulted for these glandu- 
lar enlargements after they had been present for one week and sulfadiazine was prescribed, 
but no improvement was noted. During this time no fever had been present. 



Fig. 1. — Loudoun County. Va., where the four cases of histoplasmosis occurred, illustrating 

their geographical proximity. 

Four weeks later, the enlargement of the cervical glands persisting, blood specimens 
for agglutination tests were obtained and reported negative for typhoid, paratyphoid, tulare- 
mia, and brucellosis. The Weil-Felis reaction and a tuberculin patch test done at that 
time were also negative. The cervical glands, especially on the right, became progressively 
larger until his first admission on Dec. 13, 1944 (Fig. 2). 

Past history revealed that approximately one year before, he had had an attack of 
‘‘grippe” and shortly thereafter had an acute otitis media which spontaneously ruptured 
yielding a purulent exudate. He was unattended by a physician during this period. Eight 
months before his present illness he had made an nneventful recovery from chicken pox 
and about five months before had had a unilateral swelling in the parotid region which 
disappeared spontaneously after a few days. This was believed to have been an attack 
of mumps. The child visited the dentist about two years before his admission and Tvas 
treated at that time for bleeding gums and whitish ulcers of the tongue and b«ccal mucosa 
diagnosed by the dentist as trench moutht 
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1 • 1 ;n tlin tntt-n o£ Asliburn, Loudoun County, Va., and 

The patient nas bom and raised , hevond a radiu® o£ some twenty miles of 

had lived there since birth not having r. ^ ^ uas premature and lived 

Ashbum during his entire life He u^ing sibling and at that 

TsTatid tSh:'?he™aS:;t-s birth and developmental history were normal. 



Flff. 2. — S. D. (Case 1) at the time of his first admission to Children’s Hospital in December, 
1944. Note the nght-sided glandular enlargement in the neck. 


The family drank a considerable quantity of bottled, pasteurized milk wliich was ob- 
tained from a farm in Ashbum. Until two years previonsly, the parents owned a cow and 
for several years the family drank raw unpasteurized milk from this animal. Water was ob- 
tained from a well which was stated to supply good W’ater. The family kept chickens and two 
ho’J's. They had not permitted the boys to have a dog or other domestic pets. 

• Physical examination revealed a well-developed^ well-nourished white male child who was 
not acutely ill or in any apparent distress. Lymph glands in the cervical and submaxillary 
regions were enlarged, particularly on the right side, the largest being about the size of a 
small hen ^8 egg. The glands were quite discrete, freely movable, firm, and only slightly tender. 
Axillary lymph nodes were enlarged bilaterally and discrete. The inguinal nodes were 
palpable but not appreciably enlarged. The remainder of the physical examination was es- 
sentially negative. 

A blood count revealed 11 Gra. hemoglobin, 3,300,000 red blood cells, 9,400 white blood 
cells, 55 per cent of which were neutrophiles, 33 per cent lymphocytes, 7 per cent eosinopliiles 
and C per cent monocytes. Blood culture and Wassermann were negative as was a stool ex- 
amination for ova and parasites, Tota] serum protein was 8.53 Gm. per cent with ap 
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albumin-globulin ratio of 1.1:1. A sample of blood taken for heterophile antibodies (Paul- 
Bunnell test) showed no agglutination in a dilution of 1:7. 

On this first admission the patient showed a low-grade fever ranging between 99 and 
100® F. during his five-day hospital stay. His n eight was 55 pounds. A biopsy of a gland 
in the right side of the neck was taken on Dec. 13, 1914, and reported (Fig. 3) by Dr. J. W. 
Lindsay as follows: ^‘Sections show a striking picture with numerous nodules of epithelioid 
cells, many of which are incorporated into large multinucleated giant cells of the Langlians- 
Schnffel type. In some areas there are broad pits of connective and reticulum tissue and in 
others dense masses of plasma cells. There is a border of somewhat hyperplastic Ijanphoid 
tissue and occasional eosinophile cells are noted. The condition is considered to be tuberculosis 
(or possibly Boeck^s sarcoid) rather than neoplastic. The possibility of some fungus infec- 
tion might be considered. It is Ubsuraed that the complement fixation test is negative.^' 



Pig. 3. — Lymph node biopsy on Case 1 in December. 1944. The large multinucleated giant 
ceils of the Langhans-Schuffel type are readily noted. (Xl50.) 

X-rays of the hands and feet revealed no evidence of sarcoid deposits or any other 
abnormality and roentgenologic examination of the chest revealed only an increase in 
bronchovascular markings throughout the parenchyma but no other evidence of abnormality. 
A tuberculin skin test of mg. old tuberculin was negative. Five days after admission the 
patient was discharged to be followed at home. 

A diagnostic course of x-ray therapy to the cervical glands was given anteriorly 
and posteriorly to the right side of the neck for four weeks. At the end of this time 
there was a rather remarkable reduction in the size of the glands although they never did 
actually disappear. Further roentgen therapy totaling 3,000 r was administered during the 
next five months to the various sites of glandular enlargement. The liver and spleen at the 
time of initial examination and during this follow-up period were never palpable although 
several times during this period the boy complained of a vague, recurrent, abdominal pain. In 
view of the clinical picture, the radiosensitivity of the cervical glands and failure to demon- 
strate any evidence of tuberculosis, the diagnosis of tuberculosis or Boeck’s sarcoid, as sug- 
gested by the biopsy of the gland, was discarded and the probable diagnosis of Hodgkin’s dis- 
ease was favored. 

During the ensuing ten months the patient ran a gradual downhill course becoming 
progressively weaker and a loss of eight pounds wras noted during this period. 
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• T 1 *1115 T^nticnt developed u severe dierrliOA consisting of from four 

BuTing July, , This diarrhea \vas accompanied by a lancinat* 

to six loose, bloody Wg abdomen uhicli ^^•aB intermittent in charac- 

mg tjT)e of pam m tho ]o^^er ^ J j^jg ankles began to 

ter and seemed to have no re npVnlinr 1<)45 This edema was more prominent 

■rt»rtn cTifirflv hpforo his second admission m OctobcTj 

wpeks -DrioT to this second admission. . 

On Oct. 7, 1945, the patient was readmitted to the hospital because of progressive i 

alion, persisting bloody diarrhea, and fever. 



Pig, 4. — S. D. (Case 1) at the time of readnusslon to the hospital in October, 1945, Illustrating 

the marked emaciation. 

Physical examination upon this admission revealed a poorly nourished, markedly emaci- 
ated 7 'year-old white male (Fig. 4) who was not in acute distress. The skin was dry and 
pallid. The anterior and posterior cervical, axillary, and inguinal glands were palpable, 
discrete, hard, nontender, and measured about 1 to 3 cm. in sixe. The ptilse was 120, tern- 
perature 100.6® F. and respirations 22. The lips, gums, tongue, and mucous membrane of the 
buccal cavity were coated witb a thick, whitish, curdlike crust, didScult to remove. The edges 
of the tongue were bCefy red and were not coated. The heart and lungs were normal to per- 
cussion and auscultation. The abdomen was somewhat distended, but the liver and spleen 
were not palpable. There was no tenderness or rigidity noted. The extremities revealed a 2 
plus pitting edema of the feet, ankles, and pretibial regions but were otherwise negative^ 

Eoentgenologic examination of the chest showed a small amount of infiltration in the 
nght base associated with some small areas of calcification at the roots of the lungs, which 
was interpreted as representative of a resolving bronchopneumonia, X-ray of the skull was 
negative. Examination of the blood revealed 7 Gm. of hemoglobin with 3,000,000 red blood 
cells. The white cell count was 4,600 with a diSerential count of 74 per cent ncutropliileB, 
18 per cent lymphocytes, 5 per cent eosinophiles, 1 per cent basophdes and 2 per cent mono- 
cjdes. Hemograms were repeated on four subsequent occasions and except for a variation 
in the hemoglobin and red blood cell count following blood transfusions, these remained 
scutiaUy the same. TTrinalyses were negative as v^ere repeated blood and stool cultures. 
Agglutination tests were negative except for 8'armoTieHa schottmuUeri which was positive 
in dilutions of 1:20 through 1:2,500. Three days later agglutination tests were repeated and 
again found positive in the same dilutions. Eepeated examinations of the blood and stools, 
however, faded to demonstrate the presence of S. schotimullen. The total serum protein upon 
this admission was 3.04 Gm, pet cent with an albumin-globulin ratio of 
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During the entire month of observation in the hospital on this second admission the 
patient continued to have a septic fever with the temperature fluctuating between 99 and 
104® F. daily. The pulse followed the temperature and ranged between 50 and 130. 

The patient was given a course of sulfadiazine for one week and after showing no re- 
sponse, tliis therapy was discontinued and for several days a trial course of penicillin was 
given, again without any effect. Treatment during this period was essentially symptomatic 
and consisted mainly of repeated blood transfusions and attempts to improve the nutritional 
status of the patient. This was followed by a disappearance of the edema of the legs. 

A proctoscopic examination revealed marked hyperemia of the rectal mucosa with loss 
of the mucosal folds. The mucosa appeared edematous and browmish-gray but no ulcera- 
tions were observed. Bone marrow smear and culture were made and reported as showing 
no evidence of histoplasmosis; tuberculin skin test 'was repeated and again proved to be 
negative. A histoplasmin cutaneous test in dilutions of 1:1000, 1:100, 1:10 and undiluted 
were all negative in 24, 48, and 72 hours. All efforts to establish a diagnosis of histoplasmosis 
in this case were unsuccessful in spite of the fact that this diagnosis had already been con- 
firmed in the case of his brother who had been admitted to the hospital on Sept. 28, 1945. 
(See Case 2.) n 



Fig. 5. — Illustrating the growth of Bistoplasma capsulatum on Sabouraud’s agar media. 

Shortly after his brother died of histoplasmosis, the patient was discharged upon the 
request of his parents. The prognosis was obviously poor. At home, the child continued Ids 
rapid do'wnliill course. He had lost a tremendous amount of weight and was extremely 
emaciated. At this time, examination and culture of the oral lesions and of stools revealed 
large numbers of Candida albicans. The severe bloody diarrhea had continued unabated at 
home and starting on November 16, he began to bleed from the rectum and died three days 
later on November 19. 

A noteworthy feature was that almost concurrent witli the patient death, the bone 
marrow culture, '^diicli luid been planted one month previously on Sabouraud’s media, finally 
began to grow wdiite fluffy colonies characteristic of Sistoplasma capsulatum (Fig. 5). 

Necropsy Summary . — Permission for examination of the liead was not obtained. The 
body had been embalmed prior to the performance of the necropsj'. 
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The liver extended 3 cm. below the costal margin in tlie mid-clavicular line. The surface 
was smooth and several grayish areas about 1 cm. in diameter were noted on the left lateral 
surface On sectton the tissue had a distinctly yollou color and slioued the nutmeg appeaxance 
of chronic passive congestion, l^o definite nodules or tuberculcs were found. Microscopmally 
the parenchymal cells were found almost completely converted into fat. ^ The few ccUb remain- 
ing more or less intact were swollen and pale Btaiuing. Kuracrous foci of leucocytic infiltra- 
tion and degeneration or necrosis were seen chiefly in association with the vessels. Numerous 
ffisioplasma capsuJaitm organisms were present. 

The spleen was enlarged about one-third greater than its expected size and measured 
11 by 9 cm. The cut surface was homogeneous and of a bright red color. Several gray ar^s 
averaging 2 mm. in diameter were noted, hlicroscopicallj , the spleen was found to be in- 
tensely congested. There were numorous foci of degeneration and necrosis with some areas 
of dbrosis. Several conglomerate tuber cle-Uhe formations were noted. Tlic hlalpighian cor- 
puscles were rather less dense than usual. IMany organisms having the morphology of 
Sisftoplasma capsutainm were noted. 



organism.* mstoplasma capsulatum 

adjacent red cells (X1350.) organism can be obtained by comparison with 


rho gall bladder, pancreas and adrenals ‘ihov\cd no essential pathologic changes either 
grossly or microscopically. r & 

I , cxamiimtion of the gastrointestinal tract the mucosa of the intestine was found to 

ileum were found areas of lymphoid hyperplasia more or less 
m ^ patches of ulceration. Other areas showed marked thickening up to B to 5 

ilfvl ^ constriction of the wall. On the serosal surface the sites of nlcera- 

serosa evident that there was little more than 

mrnU ^ areas. In the terminal ileum the lymphoid ele- 

producing a cauliflower like appearance In the colon, areas of 
ulceration and thickening of the wall were also noted. 

nev f edematous. At one pole of the left ki& 

noted HistS^oricallTtr ^ ^ diameter, having the appearance of a tubercle was 

gi al y the kidneys appeared somewhat congested. The epithelial cells of the 
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convoluted tubules ^^e^e somewhat swollen and granular while those of the straight tubules 
were hydropic and generally intact. Occasional foci of degeneration were noted. A mod- 
erate number of Histoplasraa organisms were present. 

Histolo^cally the lung tissue was found to be generally air containing although there 
were scattered small areas of fibrosis. Many of the endothelial cells were filled with Hisfo- 
plasma capsnlatum organisms. 

The retroperitoneal lymph nodes were found to be moderately enlarged and on section 
were found to contain numerous Histoplasma organisms. 

The bone marrow was rather thinner than usual and on smear and culture revealed 
yeastlike bodies having the morphology of Histoplasma capsidatum (Fig. 6). Similarly a 
smear and culture of the spleen revealed these same organisms. 

Case 2. — J. D., a 6-year- old white male and the brother of the patient in Case 1, was 
admitted on Sept. 28, 1945, with the chief complaint of septic fever ranging between 100 and 
104® F. since September 7. There were no other complaints except anorexia, loss of about 
4 pounds and constipation. Prior to the onset of these symptoms, he had been in apparent 
good health. 



Fig. 7. — Chest x-ray (Case 2) showing moderate infiltration more marked in the upper half 

of the right lung. 

The family history and background were the same as in Case 1. The child had been 
in the same environment almost continuously with his brother, and except for a short hiatus, 
had slept in the same bed with his brother during the latter prolonged chronic illness. His 
past liistory was essentially negative. 

Physical examination revealed a pale, well-developed, well-nourislied, C-year-old white 
male, who did not appear acutely ill. The liver and spleen were enlarged 7 cm. below the 
costal margin, both organs being smooth, nontender and firm with sharply defined borders. 
The abdomen was protuberant but there was no ascites. The anterior and posterior cervical 
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lymph glands ^^ere slightly enlarged, discrete and non tender. There was some muscle atrophy 
due to disuse already evident in the extremities. Temperature upon admission was 100® P. and 
during his entire month stay in the hospital prior to his death he showed a daily temperature 
rise ranging between 100 and lOi® F. The pulse rate was rapid, ranging between 120 and 150. 

Hemogram revealed a hemoglobin of 8.5 6m, with 2,030,000 red blood cells. The white 
cell count was 8,400 with a differential of 71 per cent neutrophilos, 20 per cent lymphocytes, 
and 3 per cent eosinophiles. Thrombocytes numbered 175,000 per cubic millimeter. Subse- 
quent blood counts were essentially the same. A urinalysis was negative. Repeated ag- 
glutination tests \\ith bacterial antigens \Nere negathe as ncrc numerous blood cultures made 
oil brain heart infusion media and blood agar pour plate's. 




X 




trcmitica were normal. An intradennal test Lr^bnil’pll^'-'^^^ ^ 

dilutions of tuberculin. The hi^tODla.mL, .1- » was negative as were varyins 

undiluted were all negative " 1=^000, 1=100, andTilO 
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The patient pursued a rapidly do\\nhill course. The spleen enlaiged rapidly almost to 
the iliac spine. He had seveial episodes of epistaxis and developed irritating ulcers in the 
region of the left nares and anus (Fig. 8). Sulfadiazine and penicillin were both given 
empirically without any effect. 

A diagnosis of histoplasmosis or kala-azar was enteitained follo^\ing repeated negative 
attempts to establish a more common etiologic basis for the symptoms. Sternal marrow 
biopsy on September 19 definitely established the presence of numeious organisms having 
the morphological appearance o± Htstopla^ia capsulatum (Fig. 9), 

Theiapy ^^as entirely’ sy’mptomatic as in Case 1. The patient expired on Oct 27, 1915, 
one month atlei admission to the hospital. 



Pie 9. — Premortem bone marrow smear of Case 2. Arrows indicate Htstoplasma capauJatum 

organisms. ( X1350.) 

Neciopsy Summary . — The body uas that of a ^^ell de\ eloped, emaciated white male 
There weie fine capillary hemorrhages into the skin of the upper thoiax and neck with a 
purplish mottling of the skin of the dependent portions of the body\ There was some ex- 
coriation and ulceration about the left nostril. Two purpuric spots were present just below 
the anterior superior spine of the ilium. 

Examination of the brain on removal and on section after formalin fixation re\ealed no 
evidence of pathology’. The mediastinal and bronchial lymph nodes vere gray, firra^ and 
markedly’ enlarged. They’ foinied a collar about the tiachea and ^\ele pioniinent m the hilar 
regions. 

Appi oximately 30 c.c. of turbid orange colored fluid ua*^ present in each pleural caMty. 
On examination of the lungs the surfaces ^^ele found to be smooth with color \arying from 
a bright red to dusky maroon. They w’ere quite firm and, while definitely congested, they 
had a more homogeneous appearance on section than could be accounted for from edema 
and congestion alone. The cut surface showed a number of gray nodules measuring several 
millimeters in diameter scattered throughout the parenchyma. On micioscopic examination 
there were broad, densely consolidated areas apparently due to atelectasis with pneumonitis. 
Plasma and endothelial wandering cells appeared to predominate. Many of th« endothelial 
cells were filled w’ith Histoplasma organisms. 



XICLEOD ET AL. ; IIISTOELASMOSlS 


28^ 

The xicricardial sac contained about 20 o.c. o£ deep jcHow clear fluid. The lieart weigltcd 
150 grams (normal 94 grams). On the surface of the right auricle just above the inferior 
vena cava, a 3 mm. jellovf nodule was found whicli extended a short distance into the muscle 
wall. 

The peritoneal ca^it> \^as found to contain about 50 c.c. of clear, straw colored fluid. 
On examination of the Vner the external surface was found to be smooth and light brown in 
color with innumerable yellowsh-wlutc flat areas varying in size from 1 to 6 mm. in di- 
ameter scattered over the surface. The cut tissue ^^as reddish bromi with many grayish 
miliary areas scattered throughout. On microscopic examination the parenchymal colls were 
\Nell preserved. There were numerous areas of degeneration or necrosis and some fibrosis in 
these areas. Great numbers of Histoplasma organisms ncre found frequently filling the cells. 

The spleen was considerably enlarged weighing 000 grams (normal 50 grams). The sur- 
face was relatively smooth, of a dark maroon color with many round gray areas scattered 
throughout. The largest grayish- white area measured 5 ram. in diameter. On microscopic 
section the spleen was found to be considerably congested and there were many Histoplasma 
organisms noted. 

On examination of the gastrointestinal tract, the ileum and cecum were found to contain 
a number of firm, yellow'ish-gray, elevated masses extending from the mucosa. Occasionally 
some ulceration was observed. The Peyer's patches were prominent and were apparently un- 
dergoing ulceration. The pancreas, the adrenals, and gall bladder w^ere essentially normal. 

The surface of the kidneys was smooth and bght grayish rose in color with many firm, 
red, interlacing lines due to capillary engorgement. The cut surface was smooth and reddish 
gray with poor differentiation. On histological examination there was striking granular 
degeneration and swelling of the epithelial cells. The glomeruli were congested and there 
was some degeneration of the capillary cells. The Histoplasma organisms were only sparsely 
scattered through the kidney tissue. 

The ureters, bladder, and generative organs were normal. The celiac, retropyloric, pre 
pancreatic, and mesenteric lymph nodes were markedly enlarged and firm. 

mstoplastna capstiJaUm was isolated in culture from hearths blood, spleen, and liver. 

Case 3 (Previously reported by Shaffer and associates^), — p. C., an 11-month-old white 
female, was aflmittea to Children’s Hospital on July 22, 1938, with a ehief complaint of inter- 
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glana in Ca«e 3 showlne numerous Bistoplasma capsuJatum organisms. 
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luittent fever of four months' duration. One month prior to entry, the infant exhibited a 
marhed drowsiness accompanied by periods of alternating diarrhea and constipation. 

Past history and family history were noncontributory. The patient lived on a farm 
near Paeonian Springs in Loudoun County, Va., approximately 15 miles from the home of the 
two previously described patients. 

Physical examination revealed bilateral cervical adenopathy and marked hepato- 
splenomegaly. Temperature was 103° F, 

Laboratory examination showed a severe hypochromic anemia, and leucopenia with a 
shift to the left of the white cell series. A platelet count revealed no thrombocytes on smear. 
Urinalysis was negative. Tuberculin, Schick, Wassermann, and Kahn tests were all negative. 
Sternal puncture was attempted without success on August 5, eight days before death. 

In view of the presence of hepatosplenomegaly and the aberrant blood picture, a clinical 
diagnosis of aleucemic leucemia was entertained. 

The patient's course in the hospital showed a rapid terminal progression. The tempera- 
ture fluctuated between 100 and 105° P. during the entire hospital stay. Shortly before 
death, a small gangrenous, pea-sized area of ulceration appeared on the right ala nasi and 
became progressively larger. The patient died on August 12, approximately seven months 
after the onset of illness. 

On post-mortem examination, organisms having the morphology of HistopJasma cap’ 
sulatum were found in almost all tissues including the liver, lungs, spleen, mesenteric lymph 
nodes, kidneys, adrenals, bone marrow, and subcutaneous tissue (Fig. 10) . 

Case 4 [Parsons and Zarafonetiss — Case 61 (Hunter)]. — C. S., a 4-year-old white fe- 
male, was admitted to Children 's Hospital under the care of Dr. Edgar P. Copeland in October, 
1922, with a chief complaint of intermittent fever and progressive loss of weight. In March, 
1921, eighteen months prior to entry, she began to run an intermittent fever accompanied by 
marked lethargy and loss of appetite. This episode continued for about three weeks, follow- 
ing which she showed marked improvement and, according to the parents, regained her nor- 
mal health. During the next eight months the (ihild appeared moderately well except for 
periodic episodes of high fever and prostration which continued for one or two days and then 
subsided. In the intervals between these sporadic exacerbations of fever she appeared mod- 
erately alert and active. 

Six months prior to entry, she began to lose weight steadily and appeared quite listless. 
At tills time she was admitted to another hospital and was discharged two weeks later, os- 
tensibly improved. No diagnosis was made at this time. 

During the next six months her fever continued in intermittent fasliion. She^became 
progressively more emaciated and during this time her abdomen was noted to have become 
enlarged. About four months prior to entry ''walnut-sized boils" appeared on her scalp 
and recurred in crops at various times subsequently. » 

The past history and family history were noncontributory. The patient was residing 
in Hamilton, Va.‘ in Loudoun County at the time of the onset of her illness. This locality 
is not more than ten miles distant from the homes of the other patients (Cases 1, 2, and 3). 

She was admitted to Children's Hospital on August, 1922. Physical examination on 
entry revealed a severely emaciated 4-year-old white female who appeared chronically ill* 
Respirations were rapid and shallow. There were numerous furuncles on the scalp. The 
cervical, axillarj^, and inguinal nodes were enlarged as was the liver and spleen. The physical 
' examination was otherwise negative. 

During her course in the hospital she beclime progressively worse. The temperature 
remained persistently elevated during her entire stay and the child expired one month after 
entry. 

On post-mortem examination, histological examination revealed parasitic organisms 
which, at the time, were thought to be Leishman-Donovan bodies and a diagnosis of kala-azar 
was made. However, a review of these microscopic sections recently by Dr. Oscar Hunter and 
the pathologists at the Army Medical Museum, Washington, D. C., suggested that these or- 
ganisms were Bistoplasma capsuXatum rather than Leishman-Donovan bodies. 
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DISCUSSION 

Pathology.— Hisiopksma capsxdatum grows as a small, yeastbke orgamsm 
in the reticuloendothelial cells, tissue endothelial cells, and the blood and mar- 
row mononuclear cells. Humphrey® has described three rather well-defined 
types of lesions in histoplasmosis. In the first stage "there are areas m which 
isolated phagocytic cells are filled irith parasites,” followed by a second phase 
in which necrosis occurs in the area involved and in the third phase, which is 
the result of necrosis, ‘‘fibrous tissue and hyaline masses replace the lesion and 
scarcely any laden phagocytes remain.” Any of these three stages can exist 
simultaneously in the same patient although one of three phases may dominate 
tlie picture. 

Histoplasmosis is usually a generalized disease^ altliough on occasions, local- 
ized lesions may occur in the absence of generalized involvement. In a case 
reported by Phelps and Mallory,® the presenting sjuaptoms were confined to the 
respiratory system and post-mortem examination revealed only pulmonary infec- 
tion. 

At autopsy, liepatosplenomegaly and lymphadenopathy are frequently noted 
uith histological examination revealing a phagocytosis of the fungi by the reticu- 
loendothelial cells and the intracellular multiplication of the organisms. In fifty- 
six autopsies summarized by Parsons,® lymph node involvement was found in 
thirty-seven. As was noted in the necropsy summary of the cases, reported here, 
the presence of tubercles in the liver, the spleen, kidneys, and lungs also was a 
frequent finding. Ulcerated lesions of the gastrointestinal tract were also a 
prominent feature in these cases. The lungs were very frequently involved es- 
pecially in cases of generalized histoplasmosis; Parsons noted the occurrence of 
pulmonary lesions in thirty-four of sixty-one cases. The adrenals were involved 
in about one- third of the cases. Other organs involved with varying frequency 
are bone marrow, kidney, skin, buccal cavity, larjoix, pancreas, ear, brain. In 
three cases, vegetative endocarditis was noted. 


Diagnosis . — 

Clinical Diagnosis: In Darling’s original report,^ he described the dis- 
ease as being characterized by splenomegaly, emaciation, and prolonged inter- 
mittent fever. Subsequent case reports have shown considerable variation in 
the symptomatology and the physical findings. In their comprehensive summary 
report, Parsons and Zarafonetis® found an irregular temperature to be an almost 
constant feature, although normal temperature in rare cases may be present dur- 
ing periods of remission. Anemia, hepatomegaly, splenomegaly, and lymphadenop- 
athy \yere present in a majority of cases reviewed by Parsons while leucopenia, 
gastromtestinal symptomatology, emaciation, ,and ulcerations of the mouth and 
buccal cavity were present in approximately one-third to one-half of the patients. 

The inconsistency of the presenting symptoms and the fact that it simulates 
several other disease entities makes the clinical diagnosis of histoplasmosis rela- 
tively impo^ble. In cases of hepatosplenomegaly with depression of the formed 
Clemente of the blood, the disease may readily be confused %vith aleucemic 
leucomia. In Case 3 of the series reported here, this latter diagnosis was enter- 
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tained premortein. Similarly the presence of marked lymphadenopathy may 
simulate Hodgkin disease, lymphosarcoma and tuberculous adenitis. In a 
case seen by Drs. Paul Steiner and Paul Cannon and reported by Parsons and 
Zarafonetis® Hodglrin’s disease and histoplasmosis were found to coexist. In 
one of the cases reported here (Case 1), the diagnosis of Hodgkin’s diease was 
seriously considered in view of the marked lymphadenopathy^' on entry and this 
impression was enhanced by the rapid disappearance of the nodes under roent- 
gen therapy. However, a biopsy of one of the nodes premortem failed to reveal 
the presence of Reed-Stemberg cells. In this regard Parsons and Zarafonetis® 
poses the question of whether ^‘Hodgkin’s disease, a disease in which cells of 
the reticulo-endothelial sy’^stem become malignant, predisposes to histoplasmosis, 
a disease characterized by parasitization of the cells of the reticulo-endothelial 
system by the yeast-like forms of the fungus Histoplasma capsulatum.” 
Kala-azar may also present difficulty in the differential diagnosis because of 
the close resemblance of the Leishman-Donovan bodies to Histoplasma cap- 
sulatuin. However, as Orumrine and KesseP° have pointed out, the cell wall of 
Histoplasma is much thicker than the wall of Leishmania and the structure and 
irregular area of chromatin material within the cytoplasm are more suggestive 
of a fungus cell 'than a protozoan cell. Moreover, Histoplasma buds in the man- 
ner of a yeast. 

In view of the chronicity, the intermittent fever, the leucopenia and 
anemia which are usually present in histoplasmosis, this disease may simu- 
late brucellosis, malaria and infectious mononucleosis. Tlie disease must also 
be distinguished from syphilis, neoplasm, tuberculosis, and other fungus in- 
fections in the presence of cutaneous and oropharyngeal lesions. Histoplasmosis 
must also be differentiated from bacillary and amoebic dysentery, tuberculous 
enteritis, and more rarely from idiopathic ulcerated colitis in cases where in- 
testinal ulceration and diarrhea are prominent features of the disease. In the 
first case of our series, severe diarrhea persisted for several months prior to 
death; this may have been due to histoplasmosis or possibly a superimposed 
paratyT>hoid infection as suggested by the agglutination titer of 1:2,560 for ^ 
S. sclwUmuUer'i. 

Laboratory Diagnosis: The diagnosis of histoplasmosis can be established 
only by the laboratory demonstration of the fungus. The study of the blood 
smears and cultures and aspiration of bone marrow have been said to afford the 
most successful method of making the diagnosis. However, Parsons points out 
in his review of seventy-one reported cases that, in the nine cases where bone 
marrow aspiration was performed, the organisms were demonstrated in only 
five cases while the other four cases failed to show the parasites. It is interest- 
ing to note that three of the five cases in which this method of diagnosis was 
successful occurred in infants. However, as for finding the organism in blood 
smears, this was accomplished in only four cases. The conclusion seems rather 
warranted that examination of the blood smears is not too reliable a diagnostic 
criterion since the fungus is present in the circulating blood only intermit- 
tently, or only in very small numbers or only terminally. In two of the cases 
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reported here the organisms were demonstrable on bone marrow examination 

both premortem and post mortem. w i 

Eepeated premortem blood cultures planted in blood agar pour plates and 
brain-heart infusion broth were consistently negative in both Cases 1 and 2, 
This may have been due to the fact that cultures on blood agar pour plates were 
considered negative when no gro\yth had appeared after five days. In this re- 
gard, Beamer and associates” have found that blood cultures may reveal growth 
as early as the third or fourth day followng inoculation of the media. How- 
ever, Parsons emphasizes the necessity of observing the blood cultures of his- 
toplasmosis for at least two to three weeks before discarding them as negative in 
view of the slow growth of the organisms; positive blood cultures were obtained 
in nine instances in this author's summarj'^ of the seventy-one reported cases. 

Biopsy of lymph nodes, spleen, and material from ulcerations probably 
constitutes the most reliable method of making the diagnosis. In Case 1 of our 
series a biopsy of the lymph nodes failed to show the organisms, however. 



t IS 11 — ewamyao-jpores of B-istoptasma capsnJatum from a culture 


Exammation of the stools for the presence of Histoplasma capsulafum is 
emphasized by Henderson and associates” in view of the frequent intestinal 
mvovemen . Simiarly, there is some suggestive evidence that the organism 
may be cultured from the urine, with the demonstration by Reid and associates” 
la posi ive bnne cultures could be obtained from the urine of guinea pigs after 

ese anima s a been infected by the intravenous administration of Risto- 
plasma capsulatum. 

effectively with Wright’s, Good- 
dS vpiS ”n Giemsa stains. The fungi are found as bud- 

cellf and in Law of monocytes and polymorphonuclear 

ells, and m heavy infestation, many will be found free following rupture of 

1 nn le Jiost cell it may occur singly or in such great numbers that 
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the host cell is filled. These fungus cells vary in size but are usually 2 to 3 h}’ 
3 to 4 microns. Budding can be observed in many of them. The fungus is egg- 
shaped like a true yeast and the bud is usually attached near the smaller end 
of the cell. Presumably each cell is capable of budding repeatedly in this region 
but as a rule only one bud is seen attached at any time. The bud may reach 
nearly the size of the parent cell before it is displaced. When viewed in tissue 
sections, there may appear to be a greater variation in the shape and size of the 
fungi because more of them are oriented in such a way as to be seen in cross 
section whereas in smears most are in longitudinal sections. 

In a Giemsa stained smear certain differentiated internal structures may 
he observed in the fungus cell. There is a mass of purplish staining material 
which is usually located near the base of the cell although during the process 
of budding it may be located next to the bud and similar material may be seen 
in the bud. If the bud is 3 "oung or partiallj’' formed, these chromatin masses 
may be continuous from parent cell to bud, but in the older buds, the chromatm 
has migrated to the distal end of the bud and the parent chromatin mass has 
returned to the base of the parent cell. Under some conditions this mass is cup- 
shaped. This undoubtedly represents the nucleus of the cell which divides dur- 
ing the process of budding, but the actual structure of the nucleus is not well 
preserved by the ordinary techniques of staining. In addition to the chromatin, 
the cell also contains blue staining cytoplasm and usually a small centrally lo- 
cated vacuole can be seen. 

Wliile the appearance of Histoplasma in smears and tissue sections and 
its relationship to phagocytic cells is sufficiently characteristic to differentiate 
it from most other known pathogenic fungi, it is necessary to isolate it in cul- 
tures to positively identify it. When the fungus is present in the circulating 
blood, this is comparatively easy. About 0.5 c.e. of venous blood is placed 
on the surface of an agar slant. Cultures can be made on blood agar slants 
which are then sealed and incubated at 37.5° C. to obtain the yeastlike form of 
the fungus in culture, or they can be made on any ordinary agar such as 
Sabouraud's and incubated at room temperature or 30® 0. to obtain the mold 
growth phase. The fungus may be isolated from an excised lymph node by 
planting the material in the same manner. It can also be isolated from ulcers 
and sputum, but the bacteria present make this a slow and uncertain procedure. 

On blood agar incubated at 37.5® C. some strains of Histoplasma grow in 
the budding yeastlike forms seen in tissues. There may be multiple budding and 
short chains of yeastlike cells and abortive hyphae are frequently seen, that is, 
this growth is intermediate between the parasitic and saprophytic stages. On 
agar at room temperature, it produces a white mold which becomes brown with 
age. Spherical spores 2 to 4 microns in diameter are formed on slender stalks 
arising from the mycelium. Characteristic spores are 6 to 15 microns in di- 
ameter, thick walled and bear fingerlike projections radiating from the wall. 
The thick wall imparts a yellow color to the spores. Many small food granules 
which take the fat stains are present in young spores and these fuse into a few 
or into a single large hyaline mass in most old spores. The peculiar radiating 
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adornment of the spores ma}' be slender and almost spiny, fingerlike or fused 
into large obtuse masses. They appear to be derived from some matenal which 
exudes through the cell wall. When spores from this saprophytic- growth phase 
are injected into a laboratory animal, the fungus at once reverts to the yeastlike 

Parsons and Zarafonetis® recommend the use of experimental animals in the 
isolation of Histoplasma from contaminated material. They inoculated 
mice hitravenously with suspensions of ground lympli nodes from one case. AU 
mice became infected. Dr. Carl L. Lai^on of the National Institute of HeaWi 
isolated Histoplasma from contaminated material from Case 2 of this report 
by the intraperitoneal iuoculatioTi of mice. Parsons has descidbod in detail 
the progress of experimental histoplasmosis in mice. Otlier susceptible animals 
include guinea pigs, rats, rabbits, dogs, and chick embryos. 

We have found the hamster an excellent experimental animal. It seems to 
he somewhat more susceptible to histoplasmosis than the white mouse and experi- 
mentally infected animals died from Wo to four weeks following inoculation 
depending upon the dose given. A laboratory strain of Histoplasma Ijas been 
carried serially for several generations in this animal using ground spleen, lirer, 
or peritoneal ftnid for animal passage. 

Significance of the Ilutoplasviin Skin Test. — The desii^abilitj" of having a 
specific cutaneous test to detect histoplasmosis is apparent since it would not 
only aid in diagnosis, but would also detect healed or arrested infeetions. Van 
Pemis, Benson, and Holinger^* and Zarafonetis and Lindberg^^ developed a 
histoplasmin skin test whieh could be given intradermaUy to produce an erythema 
and induration at the site of infection. Emmons and associates^® reported that 
0.1 c.c. of a dilution of 1 :100 of histoplasmin, prepared by growing Histoplasma 
capsidatum from two to seven months on the synthetic broth used in making 
tuberetdin, gave a positive reaction in guinea pigs inoculated experimentally 
with Histoplasma ; this reaction occurred ndthin twentj^-four to forty-eight hours 
and an arbitrary standard of positivity consisted of an area of edema .5 cm. or 
move in diameter after intraderma] injection. These authors point out that in 
positive reactions, the area of erythema usually corresponds to the area of in- 
duration. 

Palmer,^’ investigating the possibility that an infection with Histoplasnva 
capsidafuui is the cause of non tuberculous pulmonary calcification, found that 
among 3,105 nurses studied in the eastern and midwestern United States, 711 
(22.9 per cent) showed positive skin reaction to histoplasmin. The percentage 
varied from 6.3 per cent in idinneapobs, Slinn., to 65.8 per cent in Kansas City, 
! f p'Oup, 294 showed areas of primary calcification on x-ray 

^ number with calcification, approximately four-fifths had a negative 
u eicu m test. Rather striking was the fact that 70 per cent of this group 
showed positive or doubtful histoplasmin tests. Prom these studies, Palmer 
concludes that histoplasmosis, or an immunologically related fungus, may ac- 
eoun or ic presence of pulmonary calcification in tuberculin negative reactors. 

^ histoplasmosis in a benign self-limited 
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The correctness of this conclusion would rest on the specificity of the histo- 
plasmin used in skin testing. Emmons, Olson, and Eldridge^® have demon- 
strated, however, that the histoplasmin is not specific in histoplasmosis but shows 
cross reactions with blastomycosis, coccidiomycosis, and haplomycosis and these 
authors conclude that it is not possible at present to evaluate the clinical or 
epidemiologic significance of the surprisingly high incidence of reactions to 
histoplasmosis and blastomycosis as they occur singly or together in man in view 
of the demonstrated cross reaction between these antigens. 

Since the publication of these two reports, the same lot of histoplasmin 
has been further tested by one of us (C. W. E.) on animals with other experi- 
mental mycoses and a cross reaction with Candida albicans was demonstrated. 
This fungus is known to be very commonly present in the sputum as a secondar}^ 
invader in many kinds of pulmonary disease. Similarly it is not uncommon in 
thrush in infants and pregnant women and it is often present in the intestinal 
tract of normal individuals. If it is capable of sensitizing man to histoplasmin 
as it does guinea pigs, this may account for the high incidence of histoplasmin 
reactions observed. It is apparent that the histoplasmin used in these studies 
is not a specific diagnostic antigen. 

In the two cases which occurred in siblings reported here (Cases 1 and 2) 
both were tested with histoplasmin in dilutions ranging from 1:1,000, 1:100, 
1 :10 and undiluted. However, in both cases the skin tests were negative in all 
dilutions. An interesting feature was that both parents of these siblings were 
positive in dilutions of 1:1,000. In the present state of our knowledge this is 
somewhat difficult to explain. It seems probable, however, that these patients 
were anergic since they were in the terminal stage of the infection when tested. 
An analogous situation would be the negative tuberculin reaction not uncom- 
monly seen in ovenvhelming tuberculous infections. 

Source of Infection . — The problem of the natural habitat of the fungus 
poses an interesting question. Histoplasmosis is known in man as a usually fatal 
disease, sporadic in appearance and wmrld-wide in distribution. It frequently 
has been pointed out that perhaps histoplasmosis is not the highly fatal disease 
that the current mortality figures would indicate but that there may be a mild 
unrecognized form of the mycosis, that persons having the disease in this mild 
form transmit it to associates and that only the fatal cases are diagnosed and 
then only in the terminal stages or after death. While this possibility must be 
recognized, there is at present no convincing epidemiologic evidence that it is 
true. Two proved cases have not been recognized in one family except in Cases 
1 and 2 reported here. We do not know of any other instance in which a 
patient with a proved diagnosis of histoplasmosis had any contact with another 
proved case. It is impossible at this time to determine whether the disease was 
transmitted from one of these brothers to the other. Obviously the opportunity 
for transmission was good because the boys slept together at a time when one of 
them had gastrointestinal symptoms. Transmission is theoretically possible, but 
if it commonly occurs it is not recognized. DeMonbreun® found that the yeast- 
like form of Histoplasma remains viable after room drying for at least two 
months and wull mtlistand 45® C. for thirty minutes although killed after ex- 
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posure to 55° C. for this period. The spores of the saprophytic growth phase 

ate more reslstent to both dicing and heat. . .. 

The sporadic appearance of the mycosis without recognized association be- 
tween cases of infection could be interpreted to indicate that it as not pnfhari y 
a human disease and is not dependent upon an unbroken chain of human infec- 
tions or human carriers. If this be true, the possible occurrence of some animal 
host or reservoir should be considered. 

Histoplasmosis in the dog has been reported by several investigators and 
the dog is knoum as a susceptible laboratory animal, but it is not yet laiown 
whether this is a common disease of dogs, transmitted from dog to dog, oi 
whether dog and man are infected rarely and perhaps by accident from^ a com- 
mon source. The reports of a disease which was probably histoplasmosis in mice, 
rats, and a ferret, the susceptibility oi mice to experimental histoplasmosis 
and the known susceptibility of some wild species of mice to a natural infec- 
tion of coccidioidomycosis'® led to a search in the Ashhurn area in Virginia 
for a rodent reservoir of histoplasmosis. A total of 114 rodents were trapped 
and examined by culture witliout finding the fungus. Pathologic studies on this 
series of rodents are not yet concluded. 


The portal of entry of IIistoplas7na capsidatum is not known. Infected 
bites, ingestion, and inhalation have all been suggested as possible modes of 
entry with inhalation and ingestion the more likely possibilities. Parsons 
and Zarafonetis® point out that the number of patients having lesions about 
the oropharynx, gastrointestinal ulcerations and lesions of the lungs would 
seem to indict the mouth and i^espiratory tract as the most likely possible 
foci of entry. Henderson and associates'^ believe that the ver}^ frequent 
involvement of the mesenteric lymph nodes is also to be considered strong 
presumptive evidence that the gastrointestinal tract is a portal of entry. These 
investigators have attempted to inject dogs and guinea pigs by the intratracheal 
route ivithout success. Humphrej"® has drawn attention to the ear as a possible 
primary focus because of an associated otitis media or fungus infection of the 
ear noted before or during the course of illness in some of the reported cases. 
Because the disease has a predilection for the infant age group the possibility has 
been raised that domestic pets may account for the disease. 


COURSE 

The disease may have an acute onset and ternviuate rapidly while, on the 
othei hand,^ it may appear in a chronic form with iiTegular exacerbations and 
long remissions. Humphrey® has suggested that in certain instances the lesions 
may remain in an arrested state for some time or may undergo fibrosis witli 
peimanent cure as a result. In the review of seventy-one eases by Parsons and 
^aia onetis the average course of tlie disease in thiiiy-nine cases with a dura- 
tion of less than one year was five months, while four patients in this series were 
still iving after two to six yeai^. Of the age group under 12 years, the average 
cluralion of the disease was approximately three months. 

Of Uie four eases reported here, one patient (Case 2) pursued a rapid 
fulminating course and died seven weeks after the onset of the illness His 


294 


THE JOURNAL OF PEDIATRICS 


brother (Case 1) followed a considerably more ehronic course, the disease process 
lasting one year. The duration of the disease in Oases 3 and 4 was seven months 
and eighteen months, respectively. 

TREATaiENT 

Several tjTpes of therapy have been attempted in cases of histoplasmosis 
including sulfonamide drugs, quinine, ammonium, and potassium tartrate, 
arsenicals, pentnucleotide, iodides, and others. However, there have been no 
noticeable therapeutic effects from any of these drugs. In both Cases 1 and 2, 
sulfadiazine and penicillin were administered in large doses for a suitable 
interval without any overt influence on tlie course of the disease, 

Neostam (stibium glucoside), an antimony compound, has been used in 
several cases with equivocal results. I\Iantell and associates^® report a case in 
which definite improvement was noted following its use. In a case treated 
by Palmer and associates®® five injections of neostam were administered and the 
drag was then discontinued because it was poorly tolerated by the patient. 
However, at post-mortem examination Histoplasma capsulatum could not be 
found even though the organisms had been demonstrated in large numbers in 
a biops}’^ prior to the institution of therapy. The occasional encouraging out- 
come wth neostam would indicate that it warrants further trial. 

Roentgen therapy has also been used in histoplasmosis. Parsons reports a 
case in which irradiation was used in the treatment of enlarged lympli nodes 
which were thought to be due to lymphosarcoma; this produced a marked reduc- 
tion in the size of the nodes. On post-mortem examination, this patient showed 
widespread histoplasmosis while no evidence of lymphosarcoma was found; pre^ 
sumabiy the lymph node enlargement had been due to histoplasmosis. The re- 
duction in the size of the lymphadenopathy in this case is analogous to the effect 
noted in Case 1 of our series. This patient initially received 1200 r of roentgen 
therapy to the enlarged ceiwical nodes resulting in a prompt marked reduction 
in their size. However, the effect was only palliative and did not seem to alter 
the course of the disease. Unsuccessful use of x-ray in other cases has been 
reported. 

SUMMARY 

Four cases of histoplasmosis (two new and two previously reported) oc- 
curred in children living in a raral area in Loudoun County, Va., within a radius 
of ten miles of one* another. The two new patients were brothers, constituting 
the first reported instance of histoplasmosis in siblings. Histoplasina capsiiMxm 
was isolated in culture premortem from both, although neitlier reacted to histo- 
plasmin. The possibility of transmission from one brother to the other is 
considered. A search for an animal reservoir in this area was not successful. 
Histoplasmin reactions in guinea pigs with experimental moniliasis are re- 
ported. The skin reactions induced in other mycoses indicate that histoplasmin 
is not a suitable diagnostic agent. 

We wish to express our appreciation to Urs. Joseph S. Wall and E. Clarence Rice for 
their helpful suggestions and advice. We are greatly indebted to Ur. E, Clarence Rice, 
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Pathologist, Children's Hospital, and his slaflC and to Dn Carl Larson, United States Public 
Health Service, for their help in arriving at the diagnosis in Cases 1 and 2. Wo are also 
indebted to Hr. Edgar Copeland for his permission to report Case 4 of this series. 

Photographs used in this report were made by Mr. Seymour Kaplan, Washington, H. C. 
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RHEUMATIC RECRUDESCENCES; DIAGNOSIS AND PREVENTION 


Arild B. Hansen, M.D. 

Galveston, Texas 

T he most characteristic feature of rheumatic infection, other than its pro- 
pensity to involve cardiac structures, is its tendency to occur in repeated 
episodes. These recrudescences ai’e responsible for both the high mortality 
and the morbidity of this disease, for less than 1 per cent of patients afflicted 
vith acute rheumatic fever succumb during the initial attack, yet long-term 
follow-up studies disclose that from 25 to 40 per cent die within the ten to 
twenty years following the onset. It may be safely said that the tremendous ' 
spread between the immediate and the ultimate mortality is due to the profound 
tendency of this disease to strike in repeated episodes of rheumatic activity. 

In order to emphasize again just how serious are these rheumatic infection 
of childhood, a fact appreciated by many but too often neglected by those con- 
cerned (including physicians), we must realize that few diseases, if any, surpass 
in magnitude this disorder as a cause of both death and disability in oiir'chil- 
dren and young adults. Hence, in any given year it is not surprising to find 
that acute rheumatic fever and rheumatic heart disease account for more deaths 
ill school-aged children than many of the much dreaded diseases of childhood- 
For example, the vital statistics of the United States (1943),^ for children from 
5 to 14 years of age, reveal that rheumatic fever and rheumatic heart disease 
caused more deaths (1,166) than all forms of tuberculosis (1,006). In fact the 
deaths from rheumatic infection were approximately the same as the total deaths 
(1,185) from poliomj^elitis, diphtheria, measles, and scarlet fever. Martin^ 
states that rheumatic infection is responsible for seven times as many deaths as 
is poliomyelitis. 

To estimate the magnitude of rheumatic infection as a cause of disability, 
either acute or prolonged, is virtually impossible. This is in part due to the 
same reason which retards proper recognition from the medical profession as 
well as the general public. There is no limp or characteristic deformity to act 
as a cynosure. Were it true literally, rather than figuratively, that people ^^wear 
their hearts on their sleeves” it might be a different story. It is the examination 
of the heart by the physician which pla3^s the most distinct role in evaluating 
the rheumatic fever problem, 3 ’'et oftentimes a child escapes from the initial 
attack of rheumatic fever without evidence of heart involvement onl 3 '^ to suffer 
a recrudescence with unequivocal signs of heart disease. Hence the estimation 
of disabjlit3^ real and potential, is most difficult. Some idea of the significance 
of the problem may be deduced from data obtained during World War II-^ 
Cardiovascular disease was found to be the greatest single ca*use of total re- 
jection in men from 19 to 26 3 "ears of age in tlie first di*aft. Subsequent study 
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has revealed tliat rheumatic lieart disease was responsible ior the greates po - 
tion of these rejections. 

Similarly significant is the experience witli the military services ^vhere the 
incidence ot acute rheumatic fever has been surprisingly high in the various 
Army and Navy camps. Ordinarily this age group is not expected to have 
such a high proportion of individuals suffering an initial attack of acute rheu- 
matic fever. The explanation offered is that actually these men were not under- 
going an initial bout but were experiencing a recrudescence. This concept is 
bomq out by the study of Master^ in a Naval hospital with eighty men, average 
age 21 years, who had acute rheumatic fever. He found tliat 54 per cent of the 
individuals gave the history of previous attacks. Inasmuch as 70 per cent of 
these attacks had occurred between the ages of 5 and 9 years, undoubtedly many 
of the other initial attacks had been forgotten. Here again the problem of 
rheumatic fever revolves on the focal feature of the disease, its proclivity to 
recrudesce. 

In this presentation the matter of subsequent attacks of acute rheumatic 
fever — ^termed recurrences, recrudescences, exacerbations, or flare-ups — will be 
dealt with from the following considerations: General Features, Manifesta- 
tions, Diagnosis, and Prevention. 


GENERAL FEATURES 

Number and Percentage of Recwrre^it Attacks . — There is a great variation 
in the actual number of recurrences which may range from one to six or ten or 
even more distinct episodes. The polycyclic nature of rheumatic infection 
often makes it difficult to determine whether or not an individual is suffering 
from a separate attack or simply a flare-up of a previous affliction. The vast 
majority of individuals, however, have more than one attack with the following 
percentages being noted by different authors ; 

AUTHOR NUMBER OF CUltBUVX 

Roth and associates^ 4 gg 

Bland and Jonesc 2 OOO 

Wilfion7 Y ,73 

Jntem^al Beiwee7i Attacks . — The most significant determinant • of a recur- 
rence is the time of the previous episode. This interval between attacks may 
vary from a few weeks to many years, hut there is a greater likelihood of a 
recrudescence during the first year following any attack. It has been observed 
that two-thirds of the children having an attack will have recurrences within a 
-yeai period and four-fifths will have recurrences within five years. Roth 
an associates have stated that 73 per cent had recrudescences within three 
years after the initial attack. On the basis of Wilson’s data the following 
ratios have heeh calculated: 


RECURRENCES 
' 68 % 
66 % 
85 % 


Interval following attack 
Likelihood of recurrence 


12 3 years 
3 : 2:1 


Even though there is 
immediately followin 


a greater likeliliood of recrudescences within the few years 
g an initial attack, the recent experience with the militarj^ 
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forces indicates that many years may elapse before a recurrence and that there 
is no reassurance of freedom from attacks during adolescence and young adult- 
hood. 

Relation to Age . — The peak age of rheumatic activity is from 11 to 13 
)’'ears in contrast to the peak age of 6 to 8 years for the onset. Following the 
period of puberty, however, there appears to. be a distinct decrease in the num- 
ber of recrudescences. Hence, the earlier the onset the greater are the chances 
of recurrences; for example, a child having rheumatic fever at 5 years of age 
may have recurrences for six to eight years, while a 12-year-old child suffering 
liis initial attack probably will have subsequent attacks only for two to four 
years. In a study of 337 rheumatic subjects, Wilson® observed that the likeli- 
hood of a recurrence before and after 16 years of age was 5:1. Further 
calculations from her data show the following ratios for recurrences at i)rogres* 
sive age groups: 

Age in years 4-13 14-16 17-25 

Ratio of recurrence 7:2:1 

MANIFESTATIONS 

The manifestations of rheumatic fever recurrences are just as protean as 
those of the initial episodes. For descriptive purposes, because of the extreme 
variability in manifestations, recurrences may be classified as major, minor, or 
possible recrudescences. When the manifestations are more severe, including 
carditis, polyarthritis, subcutaneous nodules, or severe chorea, the attack may 
l)e considered a major recrudescence. If there are but mild joint pains, a mild 
chorea, or mild constitutional symptoms, Avith little evidence of carditis, only 
a minor recrudescence has occurred. At times, however, this symptomatolog)" 
is only suggestive of a rheumatic flare-up, hence is referred to as a possible 
recrudescence. It should be emphasized that the chances of a recun’ence are 
fuUy as great after a minor attack as after a major manifestation. 

It has often been stated that a recrudescence is likely to manifest itsefl 
similarly to the initial attack; however, a critical study of recurrent episodes 
discloses a rather widespread incidence for all types of manifestations, par- 
ticularly as the disease progresses through recurrences. This fact is well illus- 
trated in Table I where the incidence of types of manifestations for the first 
attack is contrasted Avith that found to occur during the entire rheumatic career. 

The types of manifestations at onset offer no criteria for the development of 
recrudescences. Subsequent attacks are equally likely to occur after poly- 


Table I. Incidence op Types op Manifestations op Rheumatic Fever Characterizing the 
First Attack and Occurring Throughout the Entire Career of the Disease 


incidence 
(in percent) 

j PAIN 1 

en- 

ceph- 

alitis 

NOD- 

ULES 

1 CARDITIS 

SKIH 

1 extremities I 
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men 

1 

marred I 


WITH 

POLY- 

ARTHRI- 

TIS 

and/or 
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CONGES- 

TIVE 

FAHi- 

ube 

ery- 

the- 

ma 

PUR- 

PURA 

mild ' 

poly- 

arthri- 

tis 

SUB- 

cu- 

TA- 

NEOUS 

cho- 

rea 

First attack ! 

25 

25 

? 


3 


1 to 

15 

<1 


Througliout entire 1 
course 

67 

66 

13 

40-48 

12-19 

1 

1 


10-20 
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1 

I 26 
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arthritis, chorea, or carditis. Thus, no predictions for future progress can be 
set up on the basis of any individual type or group of manifestations. 


DIAGNOSIS 

The lack of any specific laboratoiy tests, together with the vained sympto- 
matology and mamfestations of rheumatic infection, places the diagnosis on a 
strictly clinical basis. Other than the presence of the subentaneous fibroid 
nodules, which are almost pathognomonic of the disease, there arc no features 
^Yhich arc such that the diagnosis can be made unequivocally. Just as in arriv- 
ing at any other diagnosis in clinical medicine, it is necessary to gather all in- 
formation possible from the history, physical examination, and laboratory" pro- 
cedures, with a critical evaluation of these data, in order to come to the correct 
conclusion. Many of my medical colleagues frequently decry the lack of some 
specific test for rheumatic fever; this remark is usually countered with the 
statement that it is perhaps fortunate there are still some conditions which re- 
quire critical clinical interpretation. Nonetheless, if such a specific test were 
developed, the conquering of this devastating condition would be greatly facili- 
tated. Certainly one feature^ is true, namely, the physician is the only one with 
the necessary experience and knowledge to make this diagnosis. 

A complete consideration of the significant features of anamnesis and clini- 
cal study are not indicated in this re\new ; however, the author has found it very" 
useful in dealing with medical students to list pertinent features of the history, 
examination, and laboratory^ and to mark these as .positive or negative under 
the heading of rheumatic and nonrheumatic. 

Suffice it to say" that in making the diagnosis of a rheumatic recrudescence 
the knowledge of a previous rheumatic episode is very beneficial. Likewise 
a positive family history for rheumatic fever is often helpful. The history of 
the occurrence of the initiating upper respiratory^ tract infection with hemolytic 
streptococci is not as frequently obtained as that reported by’' the exhaustive 
studies of the military" personnel. Jones, however, was able to find evidence of 
the precipitating respiratory tract infection in two-thirds of his series of 271 
recrudescences. 


Ina-smiicli as the criteria for diagnosis of a recrudescence are fundamentally 
the same as for the initial episode, some consideration, may be given to the 
problem of differential diagnosis as obsen^ed during a fourteen-year period 
in the heai-t clinic of the department of pediatrics at the University of Min- 
ncsota. IS will be discussed from the following viewpoints: (1) various 
isor ers, mentioned in standard referencas, which may^ simulate rheumatic 
m cc ion, ( ) specific diagnoses which have been made when rheumatic fever 
ac ua y uas tie cause of the clinical picture; (3) diagnosis of rheumatic fever 
ity some other disorder was responsible for the condition; 

1 ) the conditions especially^ offering confusion in the differ- 

ential diagnosis of rheumatic fever. 

Dtsorders Simulating Rlmmatic Infection.— hi 1941 a study’" ^vas made 
of the conditions which have been mentioned in various textbooks and articles 
being of possible significance in the differential 'diagnosis of Aeumatic fever 
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Table II. Cosipilation FKOii Standard Ebferences of Disorders Which Possibly ^Iay 
Be of Significance in Relation to the Differential Diagnosis of Rheumatic Fever akd 

Rheumatic Heart Disease 


Fain 

Trauma (sprain) 

Myositis 

Purpura — anaphylactoid 

Leucemia 

Appendicitis 

Osteomyelitis 

Poliomyelitis 

Osteochondritis 

Rheumatoid arthritis 

Tuberculous arthritis 

Syphilitic arthritis 

Gonococcic arthritis 

Septic arthritis 

Scurvy 

Malaria 

Pyuria 

Bacteriemia 

Tipper respiratory tract infections 

Hemorrhagic diseases 

Erythromelalgia 

Trichinosis 

Glandular fever 

Brucellosis 

Serum sickness 

Grooving pains 

Miscellaneous 

Typhoid and paratyphoid fever 

Erythema nodosum and raultiforme 

Meningococcemia 

Sickle- cell anemia 

Acute glomerular nephritis 

Hodgkin disease 

Periarteritis nodosa 

Suhoiitaneous Fthroi^ Nodules 
Rheumatoid arthritis (rare) 


Cardiac Symptoms 
Congenital heart disease 
Diphtheritic myocarditis 
Interstitial myocarditis 
Tuberculous pericarditis 
Suppurative pericarditis 
Subacute bacterial endocarditis 
Gonococcic carditis 
Glycogen storage disease 
Accidental or functional murmur 
Psychic tachycardia 
Beriberi 
Anemia 
Pleurisy 
Pneumonia 
Rhabdomyoma 

Scoliosis and chest deformity 
Idiopathic hypertrophy 

Chorea 

Multiple neuritis 

Habit spasm 

Imitation 

Encephalitis 

Athetoid movements 

Dystonia musculorum deformans 

Poliomyelitis 

Familial ataxia 

Nervousness 

Vascular cerebral lesions 

Hyperthyroidism 

Myxedema of adolescence 

Hysteria 

Poisoning 

Brain tumor 

Friedreich’s ataxia 


For the sake of completeness these are listed in Table II under the more oj 
less general categories of the following dominant types of rheumatic mani- 
festations: pain, cardiac symptoms, chorea, and miscellaneous. It is all too 
obvious that there is a potentiality of from fifty to sixty disorders which 
possibly could be confused with some phase of rheumatic infection. 

Specific Diagnoses Made Instead of Rheumatic Fever , — The referring or 
admitting diagnoses have been analyzed for about 300 children with rheumatic 
fever. After the cases had been carefully studied, the conclusion reached 
was the same as the initial diagnosis in two-thirds of the cases. Although in 
a few instances the correct diagnosis could have been made if a little more 
thought had been given to the problem, there were still one-fourth to one-thii’d 
of the children studied in whom making the exact diagnosis was a real problem. 
Since these data have been previously reported^^ a detailed consideration need 
not be repeated; however, a brief summary is significant. In Table III the 
confused diagnoses have been grouped according to the general types of rheu- 
matic manifestations, and the relative percentages of occurrence are listed 
each group. 
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naEUUi^TIC 

•M xyiT^sTmoy 

Pain 


Encephalitis 


Carditis 


Kidney 

General 


coy rusEP dxagi^Qsis 
Poliomyelitis 5 
Osteomyelitis 4 
Appendicitis 25 
Kervous 
Emotional 
Neuritis 
Speech disorder 
Septicemia 

Bacterial endocarditis 
Pneumonia 

Pleurisy with effusion 

Congenital heart disease 

Erythema 

Purpura 

Nephritis 

Low-grade infections 


"PEU CENT or TOTAP INCOnRECTT 
PIAONOSES 


Biagnosh of Ehmmatic Fever Made hicorreclly . — Consecutive hospital 
records liave been studied^^ for 982 children about one-half of whom were of 
the school ages from 5 to 15 years. Of these, rheumatic fever was the admitting 
diagnosis in 3 per cent of the cases. If such obvious diagnoses aS congenital 
defects, fractures, and diabetes are excluded, rheumatic fever was the admitting 
diagnosis in 10 per cent of all school-aged children. The corrected diagnoses 
had the foUo^ving frequency in occurrence: 


Acute osteomyelitis 

Hyperthyroidism 

Leucemia 

Acute glomerular nephritis 
Poliomyelitis 
Hodgldn's disease 
Hysteria 

Catarrhal jaundice 

Chronic infectious arthritis 

Eecurrent tonsillitis 

Idiopathic hypopTothrombinemia 

Pandent pericarditis 

Toxic myocarditis, post-scarlet 


4 cases 
3 cases 
2 cases 
2 cases 
1 case 
1 case 
1 case 
1 case 
1 case 
1 case 
1 case 
1 case 
1 case 


Conditions Important in Differential Diagnosis, — In summary those dis- 
orders which are especially to he considered in arriving at a diagnosis of 
rheumatic fever are presented in Table lY. oA’the basis of all the data 
available, together with clinical experience, the more significant disorders are 
giouped in accordance with the dominant types of rheumatic manifestations. 
It should be pointed out, however, that these are not strict groupings, as, for 
example, patients with sickle-cell^ anemia, leucemia, nephritis, and Hodgkin’s 
disease may have pain as a prominent symptom. Likewise, even in rheumatic 
encephalitis, abdominal pain has been a dominant feature, in fact, acute ap- 
pendicitis was the diagnosis of four of nineteen chorea patients for whom 
incorrect^ diagnoses had been made. Obviously geographic conditions vaty’ 
the relative importance of these disorders to be considered in the difeefential 
diagnosis. At the Children’s Hospital, University of Texas, sickle-ceU anemia 
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Table IV, Summary of the Disturbances Most Likely to Cause Confusion in the 
Differential Diagnosis of Rheumatic Fever 


Pain 

Appendicitis 
Polioinyelitis 
Osteomyelitis 
Rheumatoid arthritis 
Meningococcemia 
Carditis 

Sichle-cell anemia 
Bacterial endocarditis 
Congenital heart disease 
Leucemia 
Kidney 
Nephritis 


Encephalitis 
Hyperthyroidism 
Emotional problems 
Shin 
Erythema 
Purpura 

General 

Low-grade infections 
Fulminating infections 
Sepsis 
Pneumonia 
Hodgkin disease 


at times is almost impossible to differentiate from rheumatic infection. Seasonal 
variations also influence these diagnoses. It has been observed that during 
the late summer months poliomyelitis is more frequently incorrectly diagnosed 
for patients who actually have rheumatic fever. This has been true particularly 
since Sister Kenny has advocated the importance of early treatment of this 
disease. 

PREVENTION 

The severity of prognosis for rheumatic infections is proportionate to the 
number of recrudescences in regard to both the mortality and the degree of 
cardiac disability. With each flare-up of tlie condition the likelihood of carditis 
becomes greater. Wilson^ observed in 246 patients with carditis that the 
mortality was 20 per cent when there was but one attack^ in contrast to 64 
per cent after four or more attacks. Thus, anything which can be done to 
prevent recrudescences is mandatoiy. 

It is particularly heartening to note that during the past decade distinct 
advances have been made in this direction. Our purpose at present is to review 
measures which have been directed toward the problem of lessening the fre- 
quency of occurrence of rheumatic .episodes. These mil be discussed under the 
following topics: (1) convalescent care; (2) climate; (8) foci of infection; (4) 
avoidance of upper respiratory infections; aiid (5) methods based on the 
present concept of pathogenesis. 

Convalescent Care . — It has been amply demonstrated that proper con- 
valescent care is valuable for patients with rheumatic infections. The gradual 
resumption of physical activity mnst he properly controlled with adequate 
rest, a nutritious diet, and satisfactory hygienic conditions to promote health 
and vitality. Provision must be made for education and for occupational and 
play therapy which will help in the psychologic adjustment of the child. All 
measures should he aimed toward preventing the development of the undesir- 
able state of chronic invalidism. No critical study has been made of the 
various types of prolonged convalescent care regarding their effect upon the 
'development of recrudescences. Tarau,^^ in a three-year study of 110 rheu- 
matic children from 6 to 14 years of age, given the benefit of care in a cardiac 
sanatorium, found the recurrences in this group were but one-half as frequent 
as those in a group of clinic patients living at home. Although it is well 
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reco-^aized that special coiivalescmt homes thus can offer ‘=°"tain advantages 
for the rheumatic patient, the availability of such institutions is still far short 
of the need for them, and the brunt of the problem of 

must be home by the physician directing the care of his patients in their 


private lioTaes, ^ ^ i ^ 

Glhmte.—Yov the favored ^e^v Avho axe economically able to move 

geographic areas where rhenmatio fever is less prevalent, something may o 
gained in the prevention of recurrences. The effect of climate npon rheumatic 
fever can be iUnstrated by the death rates from heart disease in school-aged 
children for different parts of the United States. These mortality rates ior 
1940^ were as follows: l^Iiddle Atlantic Slates, 11.3; Mountain States, 10.8; 
New England States, 7.4; West North Central States, 6.9; West South Central 


States, 5.4; and Pacific States, 4.6. 

Unfortunately, controlled long-period studies have not been made to com- 
pare the mortality and morbidity between individuals who have been trans- 
planted to new localities and those who have remained in the original environ- 
ment. This wonld be particularly important in view of some of the newer 
developments in the field of rheumatic prophylaxis. The author has been im- 
pressed mth the prevalence of rheumatic fever in the gulf coast region of 
Texas. In a relatively small service at the Children's Hospital in Galveston, 
on several occasions as many as one^half of the children of school age on the 
wards were suffering from acute rheumatic infections. Similar personal ob- 
servations have been made by Platon in New Orleans and Fashena in Dallas. 
Suffice it to say that even if the ideal geographic area for prevention of rheu- 
matic recrudescences could be found, economic and social factors would pre- 
clude this as the solution to the rheumatic fever problem for the general public. 

Foci of Infeotiook — Eemoval of such foci as infected teeth, tonsils, or sinuses 
has been advocated as a means of preventing recrudescences. Data concern- 
ing the significance of the sinuses and teeth in this regard are not available. 
Abundant evidence, however, has been brought forth to indicate that tonsil- 
lectomies and adenoidectomies, per se, are without infiuence upon the frequency 
of rheumatic episodes. The indications for removal of the faucial tissue are 
independent of the rheumatic infection. If tonsils are to be removed, a number 
of workers advocate the use of prophylactic sulfonamide therapy as a safe- 
guard against a fiare-up of the rheumatic infection. Likewise, in extraction 
of infected teeth, it is wise to give the benefit afforded by protective prophylactic 
measures. 


, . of Upper Respiratory iTifectioiis, — This is one of the most glib 

bits of advice given by physicians, but rarely are the means described by which 
2 t can e accomplished. True enough, if it were possible to prevent the OCCUI'- 
tcncc of upper respiratory infectious, undoubtedly the majority of rKeumatie 
reemdescences would not develop. The general rules of avoiding contacts with 
such infections, preventing chilling and exposure, employing recognized stand- 
Sefr , nutrition, and obtaining adequate rest can be 

nlkh ft patient being able from a practical viewpoint to accom- 

plish the desired result. There is the hope for the future that specific achieve- 
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ments in this direction may be realized. Inasmuch .as hemolytic streptococci 
appear to play an important role in the pathogenesis of this disease, much 
might be accomplished if upper respiratory infections actually could be avoided. 

Methods Based on the Present Concept of Pathogenesis , — The exact role 
played by hemolytic streptococci in the etiology of rheumatic infection is not 
entirely clear, but it is quite generally accepted that this type of organism 
is implicated in the pathogenesis of the disease. Certainly the methods of 
prevention of recrudescences which have shown the most promise are based 
on the streptococcic theory. The modern concept of the chain of events which 
results in the production of the rheiunatic state may be summaiized briefly as 
follows: First, there is an initiating upper respiratory tract infection, caused 
by certain types of hemolytic streptococci, the duration of which is from one 
to three days. Second, a latent interval follows of from one to three weeks, 
during which time some phenomenon, immunologic, aUergic, or otbenvise, takes 
place. Third, the clinical manifestations of the rheumatic infection become 
apparent with varying degrees of severity. Carefully controlled studies^^ by 
the military authorities in World War II indicated that 90 per cent of the 
youths who suffered attacks of rheumatic fever while in certain army camps 
had experienced such previous streptococcic infections, with an average latent 
inteiwal of sixteen days until the symptoms of rheumatic fever developed. Not 
all individuals, however, who have had a streptococcic infection will develop 
rheumatic fever; in fact, it has been estimated that only about 5 per cent of 
those with such infections, proved by throat cultures and increases in the blood 
antistreptolysin titer, will undergo a rheumatic progression. This selectivity 
for certain individuals manifesting the subsequent rheumatic infection possibly 
may be explained on the constitutional basis which allows a characteristic 
tissue response or reaction to certain organisms or their products. The familial 
incidence of this disease supports this view of a hereditary factor responsible 
for the peculiar chain of events characterizing rheumatic fever. Wilson V 
studies especially are convincing. Strictly speaking, even the climatic and 
geographic faetoi's in regard to recrudescences can be explained on the basis 
of streptococcic pathogenesis, and the same may be said regarding ^'avoidance 
of upper respirator}" infections,'’ which reaUy means to avoid streptococcic 
throat infections. 

Three methods of preventing rheumatic recrudescences, based on these 
concepts, have hem used during the past few years. (1) The salicylate method 
is assumed to act by preventing the antigen-antibody reaction which produces 
the pathologic changes in the tissues. (2) The administration of streptococcic 
toxins is aimed at building up protection in the body to the streptococcus 
organism. (3) The continuous administration of sulfonamide compounds is 
believed to have a favorable effect due to suppressing the giuwth of the strep* 
lococci before they are able to develop sufficiently to initiate the chain of events 
which results in active rheumatic feveh It has been observed that sulfonamide 
administration will not prevent the recrudescence if started after the onset 
of the initiating streptococcic throat infection. The process has been compared 
to a bomb exploded by a fuse, the sulfonamides being completely inelfective 
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once the fuse lias been lighted. (4) It is conceivable that peniciUin sifjJJarly 
might be advantageous for prophylaxis of rheumatic recrudescences, but we 

have seen no reports jn this regard. i 4. 

Salicylate Administratim.—Bnsed on the hypothesis that saliejdate admm- 
istration prevents serum sickness from developing, possibly by interfering wth 
the antigen-antibody precipitation, and that the tissue response m rheumatic in- 
fection results from such an antigen-antibody reaction. Coburn and Moore car- 
ried on a laboratory and clinical study with a group of patients considered as 
likely to develop rheumatic recrudescences. They found that daily salic3date doses 
prevented the formation of precipitins but did not hinder the development of 
antistreptolyans. Concerning the clinical aspect of the problem, these workers 
administered from 4 to 6 Gm. (2 to 4 Gm. for children) of sodium salicylate 
daily for a month to 47 rheumatic subjects quiescent as regards activity of 
the infection, but who had acquired a Group A hemolytic streptococcic pharyn- 
gitis proved by throat cultures as well as clinical observations. It was found 
that 46 of these 47 individuals escaped the development of a rheumatic flare- 
up. In contrast, rheumatic/ecrudescences did develop in 57 out of 139 control 
subjects, not receiving salicylates following their attacks of streptococcic pharyn- 
gitis. A few other workers, however, who have attempted to use salicylates 
as a means of preventing rheumatic flare-ups, have not liad the success reported 
by Coburn and Moore. Pennoyer and Hansen^® attempted to carry on such 
a routine in an outpatient rheumatic fever clinic but were partially unsuc- 
cessful because of the lack of cooperation in having the children brought into 
the dispensary or hospital at the time they suffered upper respiratory tract 
infections. It is difficult for the average ph^^sician to obtain the necessary 
throat cultures and the typing of these for Group A hemolytic streptococci 
in order to use effectively this type of prophylaxis. It is hoped that further 
work on the problem will enhance this method of prevention, but we must 
recall that administration of large doses of salicylates for prolonged periods 
is not without danger in some instances. 

Biologic Methods of Prevention . — For many years workers have attempted 
to develop protective antibodies in patients with rheumatic fever by the 
administration of streptococcic toxins. The most encouraging work reported 
in this direction is that of Wasson and Brown. These authors administered 
a tannic acid precipitated toxin of certain strains of hemolytic streptococci 
at three-week inten^als in 5,000, 8,000, 10,000, and 12,000 skin test doses, with 
•i A 1 ^ six-month intervals. In the 73 season cases so 

1 a e “1942, only 2 rheumatic recrudescences were observed, 

comprising 60 season eases, 17 recrudescences 
V ope wi deaths. It. is hoped that further work with the immunologic 
type of pre^^ntlon vfll justify more wide use of this method. 

Preveniton With Conihuioii^ Sulfoixamide Administration . — In the early 
. of ^Ifonamide therapy, Dr. Paul Dwan and the author instituted sulfona- 

interrupted the study ho- 
of d^ J ^ of possible deleterious effect of the then new type 

of drug. After learning of the apparent success of Cobum and Moore-^s 
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well as Thomas and France^® another study was instituted and reported by 
Hansen, Platou, and Dwan^® with a follow-up report by Pennoyer and Hansen.'® 
This study was conducted in an outpatient dispensary. Although various 
workers have carried out better controlled studies with more complete laboratory 
data, it was felt that the results from conditions closely analogous to office 
practice with children might have special significance for the average physician. 
Our findings have been in essential agreement with those of other investigators. 
There were 27 recrudescences observed in 58 patient-seasons in the control 
group and 7 recurrences in 131 patient-seasons for those who received a sul- 
fonamide compound prophylactically. Included in the series were some patients 
who, we had reason to believe, were not taking the drug regularly. In fact, 
in most instances of recurrences for the treated group the drug was taken 
irregularly, inadequately, or temporarily discontinued by the patients. Pen- 
noyer and Hansen observed that the factors responsible for this situation were: 
(1) Failure to understand that the drug was to be taken continuously. (2) 
Indifference on the part of the patient or his parents. (3) Transportation 
difficulties, contingent upon gas rationing, interfering with appointments and 
refilling of prescriptions. (4) Discontinuance of the medication by family 
physicians who were not familiar with the rationale of the procedure. More 
surprising than these failures, however, was the excellent cooperation displayed 
by most of the patients under observation. 

We have summarized briefly in Table V the results reported by various 
workers who have studied sulfonamide prophylaxis. The over-all experience 
comprises a total of 1,561 patient-seasons. These are mostly with children, 


Table V. The Incidence of Rheumatic Recrudescences as Influenced By Continuous 
Administration of Sulfonamide Compounds 


AUTHOR 

SULFONAMIDE 

treated 

1 CONTROL 

PATIENT 

SEASONS 

RECUR- 

RENCES 

PATIENT 

SEASONS 

1 recurrences 

Thomas, and aflsoeiates^i 


114 

2 

150 

21 

Coburn and Mooreis 


189 

1 

146 

31 

Stowell and Button, Jr .22 


7 

1 

14 

4 

Kuttner and Reyersbachas 


108 

1 

104 

28 

Chandler and Taussig24 


41 

1 

41 

5 

Feldt25 


89 

0 

42 

3 

Dodge, and assoeiatessc 


181 

4 

136 

19 

Messeloff and Robbins27 


25 

1 

30 

2 

Hansen and as3ociates2o 


78 

2 

46 

21 _ 

Total 


852 

13 

709 

134 ^ 


but some of the studies have included older individuals who were quiescent 
rheumatic subjects. The incidence of recurrences of 1.5 per cent for the 
sulfonamide treated group stands in distinct contrast to 19 per cent for the 
control group, and seems to offer quite convincing proof that a practical means 
has been found to prevent rheumatic recrudescences. It is admitted that con- 
tinuous medication of this type is not the ideal perhaps, but it is surprising 
how relatively few toxic reactions have been reported. 

In order to evaluate fully whether or not this is the answer to 'prevention 
of rheumatic recrudescences, long-tei'm studies will have to be carried on to 
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determine: (1) Is the mortality actually reduced, and (2) is the ^ 

cardiac disability actuaUy lessened? Most workers are quite convinced of the 
value. Pennoyer and Hansen surveyed the number of deaths from rheumatic 
fever and rheumatic heart disease which occurred on the pediatric service at 
the University of ^linnesota. In 1938, 1939, and 1910 Uicre were 5, 9, and Id 
deaths, respectively, attributed to this cause. By this time a fairly arge 
portion of the rheumatic children were l)eing given sulfonamides. In 1941, 
1942, and 1943 the deaths from rheumatic fever were 1, 3, and 2, respectively, 
and in these none of the children had been given the advantage of sulfonamide 
prophylaxis. It may be of interest to note that the mortality rates for rheu- 
matic fever deaths in children have been decreasing during the past few years. 
There were 1,662 such deaths in the United States in 1940, 1,399 deaths in 
1941, and 1,166 deaths in 1943. It is possible only to conjecture that this 
trend might be attributable in part to the increased use of prophylactic meas- 
ures in reference to rheumatic recrudescences. The author has become convinced 
further of the necessity for prophylactic measures from experience gained at the 
Children's Hospital at the University of Texas School of Jledicine in Galveston. 
A surprising number of children suffering from rheumatic recrudescences 
have been on the service here, and the number of deaths in such recurrences 
has been greater than had been expected in an institution so favorably located 
in the Southland. 


The general recommendations which seem advisable in regard to employing 
sulfonamides for the prevention of rheumatic recrudescences may be sum- 
marized as follows; 


1. The patient should be free from evidence of rheumatic activity. 


2. The parent as well as the patient should have a clear idea of the pur- 
pose and reasons for the undertaking and in turn the physician should have 
assurance from them that proper cooperation will he forthcoming, 

3. Periodic examinations, at first, ever}’' week for three to four weeks, 
then at four- or possibly six-week intervals. In addition to the careful physical 
examination, the hemoglobin, leucocyte, and differential white cell counts and 
urinalysis should he followed in order to detect signs of toxicity or idiosyncrasy 
to the drug. If it is possible to determine the sulfonamide level in the blood, 
it is recommended that this he done. Levels should be maintained between 
1 and 3 mg. per 100 c.c. of blood. This serves as a means of determining the 
c of cooperation the patient is exercising, although the urinary excretion 
of the drug may also be used for this purpose. 

4. Choice of drug and dosage. 


a. Sulfanilamide— 0.6 Gm. with the morning and evening meals for 
lose o\er o ^ years, or 0.3 Gm. with each meal for those under this age. 

, , Sulfadiazine or sulfamerazine — 1.0 Gm. daily, in one or two doses, 

lose over to 10 years, or 0.5 Gm. daily for those under this age. 

mV" determined how long sulfonamide 

aZSif V from 

g le drug continuously in these amounts. Some children have 
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maintained themselves for periods of five to six years, some possibly longer, 
mth apparently no harmful eifects. Since the incidence of rheumatic recra- 
dcscences is considerabl}^ less after 16 j^ears of age and 80 per cent of the 
recrudescences develop within five years after a rheumatic attack, it would 
seem that prophylactic measures should be carried out for at least five years 
after the rheumatic attack or until reaching I'f years of age. The studies of 
Coburn and Moore, also Thomas and associates, appear to indicate, how- 
ever, that the same regime could be effective during adolescence and in young 
adulthood. It is hoped that future studies will clarify this point, at least until 
some superior method of prevention is developed. 

We may close our discussion with the statement that a means of -preven- 
tion of rheumatic recimdescences in children appears to have been found 
which can be carried on in an office practice, but this should be done only 
under the direction of the physician, and he should assume full responsibility 
by keeping the patient under his critical scrutiny at all times. In fact, the 
rheumatic subject should be as carefully treated as the diabetic, and should 
be maintained under continuous medical supervision. If these suggestions 
were fulfilled much could be accomplished in the w^ay of prevention of rheu- 
matic recrudescences. 
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THE PEDIATRICIAN’S RESPONSIBILITIES IN THE DIAGNOSIS AND 
TREATMENT OF EARLY POLIOMYELITIS 


Philip M. Stimson, M.D. 

New York, N. Y. 

T^HE pediatrician’s responsibilities in the diagnosis and early care of PoHo- 
1 myelitis are extensive, varied, and manifold. In this paper an attempt mil 

be made to discuss some of the more important. 

Many of the diagnoses are easily made by any doctor. Although no symp- 
tom, sign, or test proves the diagnosis, there is usually enough circumstantial 
e\ddence in headache, fever, vomiting, stiffness in neck, back, hamstrings, and 
other muscles, and also apparent muscular disability, to lead a physician at least 
to suspect the disease. The diagnosis is strengthened, in fact pretty much con- 
hrmed, by the finding in the spinal fluid of a slight or moderate increase in cells. 
Since the proportion of cases is increasing in yonng adults ^vho are first seen 
by internists or general practitioners, the pediatrician is not always called upon 
to make the diagnosis. But these adult patients are apt to he admitted along 
with children to poliomyelitis services where a pediatrician is usually in charge 
and thus has the opportunity and responsibility to confirm the diagnosis and 
initiate treatment. 

For each such new case, the responsibility at once arise^^for checldng over 
the r est of the p atientSTIaniily-to seek^ou^ other possible" illnesses that might 
be overlooked instances of infantile paralysis. Where there are small children 
it will he usual to find such cases, most commonly in the nonparalytic form. 
Multiple family cases are more and more being recognized, and it is now a well- ^ 
kuo^vn fact that the case of poliomyelitis with recognizable loss of strength is 
the infrequent ease — ^the so-called “medical accident.’’ 

When poliomyelitis has been identified and the patient usually hospital- 
ized, the pediatrician becomes the coordinator and often the initiator of all types 
of care: j ^ediatr ic, nursing, p hysical _th eranv. oc cupational thera py, mora le 
build ing and social rehabilita tion, and finally orthopedic support and recon- ' 
stru5-ion. There^are few if an y^illn esses in th e treat menF ot which so much mus t 
l^do^^y so ma n 3 ^ ^^^ ?£§Dj^§B6cialis ts. I t is obvious that one person must he 
rcsponsibleToF"the proper coordination of all these efforts being made in the 
patient’s behalf. i 

In the average spinal case with involvement of a leg or an arm, the co- 
ordination of care becomes a matter of routine. A schedule of rest and relaxa- 
tion, of proper nursing care, and of measures to combat increased muscle tension 
can e quickly and adequately instituted by any doctor at all familiar with the 
m cction. But there are special manifestations of the disease the management of 
which requires experience, judgment, and skiU. In general these are associ- 
ate^th bulbar cases and those ^vith respiratory difficulties. Here the proper 
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coordination of efforts may be lifesaving, or at least ma}’- help to minimize the 
aftereffects of the disease — to lessen the irreparable destruction found after the 
tidal wave of the acute infection has passed away. 

B,ulbar_invqlvement is not usually diffi cult to determi ne. In addition to con- 
siderable fever, prostratibli, and a look of toxicity, there may be nasal regurgita- 
tion of fluid, a change in the quality of the voiee, a lag in tlie motion of the 
palate with loss of the gag reflex; also accumulation in the pharynx of mucas, 
often stieky, increasing difficulty in swallowing, an increased rate and thready 
quality of the pulse; at times a temporary increase in the blood pressure, and 
then too often the development of a dusky pallor as the respiratory and cardiac 
centers fail to produce enough oxygenation. 

The care of bulbar eases, especially those with extensive manifestations, 
involves many measures; among others being first reassurance of the patient, 
then the prevention of aspiration of food or mucus into the lungs, the pro- 
vision of adequate oxygenation, the support of the heart, and if possible, the re- 
duction of intracranial edema. It is of special importance that these patients 
be handled no more than is absolutely necessary. In case of uncertainty as to 
what to do, it is better to do nothing than to do something not needed : that is, 
“In case of doubt, don’t.” Or as the fractui’e surgeons say: “If you can’t 
help, don’t hinder.” However, the bladder and bowel must mot be allowed to 
remain distended, and attenipts must HeHiffidirluTneeFTatTeast to some extent, 
the patient’s requirements for fluid, calories, and nitrogen bala nce. 

In the care of these bulbar eases, an important part of the treatment is con- 
cerned with attempts at combating vdth deh ydra tion the edema of the central 
nervous system. While the immediate rSult of ~tEe' intravenous injection of 
markedly hypertonic solutions such as 50 per cent glucose, or those containing 
electrolytes, may appear beneficial in lowering blood pressure, lessening head- 
ache, and in general improvement of the patient, we have been told that there 
may be a “rebound” a few hours later to a worse state than before. We have 
been using i ntravenou s infections of 10 per cent glucose , but there may be bet- 
ter measures, sueh as giving by mouth ol’"gavage repeated small amounts, for 
instance 1 ounce, of a saturated solution of magnesium sulfate which is not ab- 
sorbed from the alimentary canal and which promotes fluid elimination by the 
bowel. 

In poliomyelitis patients with any form of rcspiratoiy difficulty, the rc- 
^ sponsibility of the pediatrician is great. He must first determine for each 
patient which factors are responsible for the inefficient breathing and what 
are their relative importance. These may be : first, dam.ng p nf th e re spirat ory 
cente r in the medulla — a very grave condition; secondTffiiarvngcal-i nvolvem ent 
\Y ith ~accu mulalimi of mucus in the airwa ys mech anically obstructingJirea thing ; 
third, any musciHaF ti^Tthes^ylncJi may interfere with expansion or con trac- 
tion of the th oracic cage ;'~To'urth, i mpairment of innervation of the muscl e§_of 
breathing ; and, fifth, a factor often not considered adequatel^~emotional dis- 
turbances — fear, panic, hysteri a. Two or more of these five factors are usu- 
ally presenTtogetlierpmOor'' purposes of treatment it is of the utmost impor- 
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For ex- 


tance to recognize ^vhich factors should have primary consideration ^ 

amnle. a hulhar patient M'ho can neither eOT ghi]«allSW.-anaj^ | 

n..ir.ne in his Y>har\mx will nracticaTly i nvari^ily do badly m aje^pii^^ which, 
-STthT^th^rwrii^ay save tlie life of a spinal patient who has so extensive a 
loss of innervation of the muscles of breathing that he will die of suffocation un- 
less he is given prolonged artificial respiration. 

The emotional disturbances that are always present in patients struggling 
for air often receive inadequate consideration. Time and again a panicky child, 
or even adult, who seems unable to get enough oxygen, can be calmed and 
steadied and enabled to breathe more efficiently by the inspiring and soothing 
influence of an expert doctor or nurse. Similarly, a patient who is obviously 
going to need a respirator will more rapidly relax and let the machine do the 
work if he is told in advance what to expect, and that he is merely to be given 
a little rest for a while, thereby allaying his fears. 

Such decisions as when to put a patient in a respirator, and when not, 
when to take him out, when and how to give him oxygen, when and what fluids 
to give him, and what stimulation to use are all responsibilities the pediatrician 
must shoulder. Nor can one be dogmatic in stating what should be done. We 
believe there are good reasons for being very slow about putting a patient in a 
respirator so we usually wait until it is obvious that he cannot go longer vnih- 
out it, and we try to take him out later in the same day. We know there are 
those who advocate putting immediately into a respirator a patient with even a 
minimum of respiratory difficulty. We very freely give wet oxygen by nasal 
catheter, and we believe caffein is our best cardiac center stimulant, especially 
when supplemented by oxygen therapy. When we do use a respirator, we run 
it at the lowest negative pressure that will keep the patient oxygenated and at 
the rate he hnds most comfortable. We believe positive pressure is contra- 
indicated. Incidentally, any person who is going to supervise the care of a 1 
patient in a respirator should first himself experience having artificial respira- \ 
tion given him by such a machine. 

There are a number of factors in the care of patients both while in a 
respirator and particularly after such a stay, that require special knowledge 
and consideration. Most of those patients cannot cough because of dia- 
phragmatic weakness and there is the constant danger of a mucous plug in a 
^ ronchus, causing the sudden development of a massive atelectasis. A respiratory 
in ection is, therefore, a serious complication in these patients. Many post- 
respirator patients develop hypertension, possibly due to chronic anoxia and 
passive congestion of the brain. Some have myocardial damage, determinable 
only by the electrocardiogram. 

The function of the diaphragm must be carefully studied, as with a-fluoro- 
Sr ^ immobile, presumably in spasm; the 

£hinl n! therefore of no help to such intercostal 

reathing as may be present. We are finding the use of hlow-bottles very help- 
ul in aiding postrespirator patients to increase'thc use of their diaphragms and 
thus to increase their vital capacities. 
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Aside from the management of poliomyelitis itself, a ward full of such 
patients offers a pediatrician many interesting problems. In one small series 
of thirty or so cases this fall, we have had patients allergic to wool and to food, 
problems of over- and undemntrition, and a diabetic patient whose insulin 
dosage was disturbed hy physiotherapy. We have had behavior problems, up- 
per respiratory infections, kidney conditions — ^notably hematurias — and a num- 
ber of skin abnoimalities and single instances of various other problems. 

The pediatrician must also constantly guard against cross-infections among 
the patients, and especially strive to prevent the spread of poliomyelitis itself 
to those not yet afflicted. Rigid individual isolation at least for the first week 
is observed, because washings of the nasopharynx of patients have been shown 
to contain the virus during that period, but precautions against fecal contam- 
ination should be observed for a much longer time; some authorities say for at 
least two months. 

When poliomyelitis has struck, three great responsibilities in the matter of 
education belong to the pediatrician. Inasmuch as there is pretty general agree- 
ment that the sooner a poliomyelitis patient is put to rest the better is his prog- 
nosis, it is highly important particularly in the presence of the disease that 
parents be educated to put to bed at once any person who has acute illness, no 
matter how trivial. An apparent attack of indigestion, a head cold, or more 
especially a fever and headache may be an oncoming poliomyelitis. Many 
illustrations may be quoted of such patients who tried to continue normal ac- 
tivities and then developed serious, even fatal cases of this malady. 

In the second place, parents need to be taught the nature of the disease and 
the aims of physiotherapy so that they can better coopei*ate in the treatment 
of muscle tightness and the re-education of muscle functions. 

Perhaps the most important aspect of education, however, is in the field of 
morale. Parents need to be taught that patients left with weakened muscles 
must learn to be as self-sufficient as possible; must be encouraged to overcome 
their restrictions and to press on to achieve lives of’usefulness to others and 
satisfaction to themselves. The pediatrician can find in this realm of morale- 
building his finest and most rewarding opportunities of service. 

Thus, a group of poliomyelitis patients offer a pediatrician unusually varied 
and challenging responsibilities. In eases with bulbar and respiratory difficulties 
his skill may save life. For the many exigencies and complications that may 
arise, his constant supervision is essential. For tieing together the work of the 
many specialists who help in the treatment, his coordination of their effoi'ts, 
and consideration of the patient as a whole are vital. For protecting and in- 
forming the community his duty is clear. Thus, although one’s sympathies are 
constantly being aroused and one’s emotions stirred, a pediatrician can well find 
satisfaction in serving the poliomyelitis patient. 



the relationship of infantile paralysis epidemics to 

COilMUNITY RESOURCES IN THE TREATMENT 
■ OF PATIENTS 


R. Plato Schwartz, M.P/ 

Rochester, N. Y. 

S INCE the severe epidemic of 1916 certain areas in the United States have had 
a relatively low incidence of infantile paralysis, despite frequently recurring 
major epidemics in adjacent areas. The city of Rochester, N, Y., and the sur- 
rounding countryside for a radius of approximately one hundred miles was one 
of those regions which remained relatively immune to attacks during the annual 
recurrence of this disease for a period of nearly thirty years. 

For a period of twenty-eight years following the 1916 epidemic there was 
an average of 11 cases reported in Rochester, N.*Y., 31 cases in Syi^acuse, N. Y., 
38 cases in Buffalo, N, Y., and 82 cases in Toronto, Ontario, Canada. For this 
same time interval the median for Rochester was 7 ; S 3 ’'racuse, 11; Buffalo, 13; 
and Toronto, 36. During this time the relatively low incidence of infantile 
paralysis in Rochester was repeatedly discussed although the recognized dis- 
crepancy was never explained. 

On the basis of confirmed admissions to the Strong Memorial and Municipal 
Hospitals, the epidemic totaling 259 infantile paralysis patients began on May 
25, 1944, and ended on December 28 of the same year. The incidence was thirty- 
seven times greater than the median for the past twenty-eight years. 

The rapidly increasing number of cases in July and August revealed that the 
Strong Memorial and Municipal Hospitals combined under the School of Medi- 
cine were the only institutions which could provide the resources necessary for 
serving the community in this emergency, which was characterized by demand 
for care of patients during the acute and convalescent stages. 

The difficulties thus suddenly created were more readily resolved because 
of the past two years of research under grant in aid from the National Founda- 
tion for Infantile Paralysis, Inc. During that time-interval a close correlation 
had been established for cooperation between the Department of Pediatrics, De- 
partment of Medicine, and the Division of Orthopaedics in the Department of 
Surgery. 

Early in the emergency it became quite clear that the background of Com- 
mon interest thus created was a great advantage. Those responsible for making 
cccisions were already aware of the need and able to agree upon an effective 
p an based upon Imoum requirements dictated by the characteristics of infantile 
paralj^sis in the absence of specific treatment for the control of disabilities 
which follow in its wake. 
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The plan was as follows : During the two weeks of isolation, the care of 
the patients was directed by the Department of Pediatrics, or the Department 
of i\Iedicine in consultation, and with cooperation of the Division of Ortho* 
paedics. All patients were transferred to the Orthopaedic Service at the end 
of two weeks after admission. 

The latter service evaluated all patients on the basis of distribution and 
degree of muscle weakness or paralysis and determined the disposition, the 
duration, and the form of treatment to be given. Provision was made for fol- 
lowing of these patients for a period of two years after the acute onset. 

But, such an emergency demanded something more than beds, diagnosis 
and good treatment for patients. Simultaneously it was necessary to provide 
special resources in addition to those through which the hospital maintained con- 
tact with the communitJ^ Pertinent information regarding each patient v^as 
made available for parents, referring phj^sieians, City and State Health Bu- 
reaus, social agencies, including daily report.s to the hospital administration, 
and Visiting Nui'ses Association which provided trained personnel for the care 
of patients at home as directed by the hospital staif. 

Sluscle examinations were made witliin seventy-two hours following ad- 
mission on all patients except when contraindicated hj acute illness or local 
discomfort. At monthly intervals these examinations Avere repeated until the 
restoration of strength in Aveakened muscles returned to normal or reached a 
‘‘plateau’^ beyond Avhich there Avas no further improA^ement. A Avritten 
monthly summary of each patient's progress Avas sent to those parents, the 
referring physicians, and those agencies interested either in the further treat- 
ment of the patients or in gathering information for the purpose of studying 
the epidemic as such. 

All patients most severely disabled Avere hospitalized until they Avere phys- 
ically independent Avith apparatus. After the acute and convalescent stages, 
patients Avho had residual muscle Aveakness Avere folloAved in a special clinic held 
once each Aveek. 

These Avere the practical resources developed by the dictation of an 
emei'gency AA^hich had no memorable likeness in this community in more than 
tAVO decades. Precedents Avere not established by previous experience, Init this 
AA^as not so in the epidemic of 1945. The plan developed the preAuous summer 
required no significant modification, its application again proved effective in 
providing most for the patient, because the various relationships Avhich the latter 
bore to the community and the state Avere properlj" considered as an essential 
part of treatment. 

To some, it may appear that this broad base is too much to be practical in 
many places. Hoav frequently it has been done is not known, but the indications 
for activating such a plan are defined by many factors. Without it patients 
may be treated effectively in the acute stage, but many parents are unneces- 
sarily Avorried. The referring physician is uninformed as to progress and dis- 
position and his relationship to parents and hospital become fouled. City and 
State Health Bureau statistics are exposed to inaccuracy, the services Avhich they 
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are equipped to render to tlic coinniuiiity cannot be effective in such an 
emergency. Resulting partial or complete isolation of social agencies makes 
them unable to serve their respective functions. Visiting nurses do the best they 
can without supervision. In summary: tlie failure to provide for correlation 
of all these resources makes a difficult task more troublesome; moreover, it is 
safe to add that patients will not be as effectively treated during the convalescent 
and chronic stages of the disease w^hen they most need direction for rehabilita- 
tion and protection from overexertion. 

The requirements necessary for the correlation of the respective advantages 
rendered to infantile paraly.sis patients are common to most communities. 
Prevailing professional interest has financial support from the County Chapter 
of the National Foimdation for Infantile Paralysis, Inc. Personnel is thereby 
available to execute the plan which provides for the most effective application 
of professional and community resources to the interest of all patients during 
and after the emergency created by a severe epidemic. 



THE ROLE OF PHYSICAL MEDICINE IN POLIOSIYELITIS 


Robert L. Bennett, M.D.^ 

Warm Springs, Ga. 

T he intelligent care of the aftereffects of poUomyelitis is based on the 
premise that the extent to which a patient’s functional capacity is ultimately 
restored is not dependent alone on the actual number of nerve cells destroyed 
during the acute stage of the disease, but also on the effectiveness with which 
the remaining cells can be put to use. In this over-all program of rehabilitation, 
it is the role of physical medicine to achieve three objectives : 

1. To salvage all neuromuscular units left anatomically intact after in- 
vasion of the nervous system by the virus and to train these units to function 
with the highest possible coordination. 

^ 2. To prevent or minimize any musculoskeletal deformity that would 
handicap the most efficient use of these remaining neuromuscular units or 
render any indicated orthopedic apparatus or surgical procedure less effective. 

3. To establish patterns of functional motion that will insure the most 
effective use of any necessary orthopedic apparatus and the maximum value 
from any necessary orthopedic procedure. 

To appreciate fully this responsibility of physical medicine requires a 
complete understanding of the over-all program of care. Careful study of the 
various programs of care in use today reveals an amazing uniformity of 
approach in their attempt to acMeve maximum rehabilitation. Almost all pro- 
grams proceed in orderly progression through seven blocks or steps of treat- 
ment. These steps are summarized in Pig. 1. 

If we appreciate the purpose of each step, we realize that the ultimate 
functional capacity regained by the patient is largely determined by the ability 
of the attending medical staff to complete each step thoroughly before under- 
taking the following one. There is now, as there has always been in the past, 
great controversy over specific routines and techniques in the over-all program. 
This controvei'sy is of great value and will, and should, continue until we know 
a great deal more than we do now about the pathology of acute anterior polio- 
myelitis and the physiology of muscles and nerves. Perhaps when all these facts 
are known, a single method, complete in all its details and acceptable to all 
experienced investigators, can be formulated. 


avje^patient^slipe 


It may seem unnecessary to indicate that the progi’am of rehabilitation 
begins by first saving the patient’s life. However, it is well to keep in mind 
that poliomyelitis is a potential danger to life during the first few days of the 
acute stage. Treatment during this stage is intelligent, supportive medical and 
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arsing care, n'ith the attending personnel on the alert to recognize and care for 
le first evidence of any emergency that might endanger the patient s 1 fe. T 
pplication of any form of physical therapy not consistent with this plan must 
Lot be pemitted. It is not unusual to find patients with hot packs appUed 
■rom held to toes at a time when that patient is fighting for us life ^ breathe 
igainst an accumulation of mucus in his throat and the added weight of hot 

packs on his chest. 



Fig. 1. 


On the other hand, the judicious use of such physical agents as moist heat 
and passive motion may be indicated to relieve muscle tenseness and pain and 
thus allow the patient to rest more easily. Hoist heat and gentle passive motion 
applied to thfe group of posterior neck muscles when the head is held retracted 
by spasm in these muscles may facilitate swallowing and breathing. In those 
patients where spasm and pain in the intercostal, abdominal, and back muscles 
are limiting breathing, careful attention to position and application of moist heat 
and gentle movement may be of almost specific value. It should be thoroughly 
understood that the application of any physical agent must be used vnth caution 
and should be specifically prescribed for each patient consistent with good 
medical judgment. 

S TEP n PAIN, RELEASE TIGHTNESS , SUPPORT ^VEAKNESS 

It is with Step II that our program of aftercare really begins. The purpose 
of this step is to prepare the patient for the initiation ^pJLvQl untary motion. It 
should be readily appreciated that coordinated action of niu^e groups anting 
on any bodily segment is impossible if motion of that segment is limited by pain 
and/or by limitation of joint motion. It is a basic principle of muscle re-eduea- 
lion that restoration of effective use of muscles cannot be obtained and should 
not be attempted until a painless range of passive motion is possible in aU 
segments upon which the involved muscles act. The relief of pain and release 
of all tightness in muscle and joint is thus the first step in muscle re-education. 
Until this is done, we can never fully regain the maximum use of the remaining 
skeletal muscles. The relief of pain and the release of tightness are accomplished 
by time, plus the use of intelligently prescribed sedatives, heat, and passive 
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motion. As in the use of all therapeutic agents, the type and frequency of 
application of heat and motion depend on the reaction of the patient. The 
immediate goal is painless passive mobility. There is no magical formula to 
achieve this end physical medicine except in the intelligence and responsi- 
bility of the attending medical personnel. 

It is also in this step that Ave begin our endeavor to prevent musculoskeletal 
deformities. Deformities (except for atrophy and weakness which are surely de- 
formities but in the main not preventable) have just one cause: persistent faulty 
alignment of bodil}^ segments Avhich result in distortion of bones and joints and 
fibrous contractures of muscular and ligamentous tissue. In the early convalescent 
stage of poliomyelitis, such malalignment results from persistent, faulty posture 
in bed, caused by such factors as pain, muscle weakness, faulty beds, and the 
Aveight of bed clothes resting on the Aveakened extremities. Therefore, it is of 
utmost importance not only to prese rve normal bodily mecha nifismnd^aligunicnL 
,by_the..earlj^es^ration of Juobilityjn ^muscle jmd join! as mentioned, but also 
to prevent persistent faulty posture by the most effective methods possible. 
An effective support is not only one which holds the segments in proper posi* 
tion, but also one AAdiich in no Avay interferes with the other components of early 
care. It should be quite evident that the type of support Avill depend on the 
quality of available medical supervision. If little adequate medical supervision 
is available, a bivalved plaster cast is more effective than pilloAvs or sandbags. 
Under intelligent supervision, an orthopedic bed, a footboard, and properly 
placed pillows are all the actual equipment needed to prevent deformities. Kigid 
supports are a poor compromise for good care. * 

STEF m: COORDIN ATE MU SC LE FU NCTION 

Step III is probably the most important and certainly the most difficult 
step in the entire program. It is in this step that physical medicine in polio- 
myelitis justifies its existence. It is in this step that physical medicine has made 
its greatest strides in the treatment of poliomyelitis, not because any outstanding 
discoveries have been made in functional anatomy or bodily mechanics, but 
primarily because physical medicine has been given an opportunity to use its 
skill on bodily segments propeidy prepared for muscle re-education . It is 
obvious that the success of this step is absolutely dependent o n the thoroughness 
Avith which thq^painless andjcqTnpl^te _mobilH y_of the _segment has been restored. 
The purpose of >8tep“ IDT is to train the patient to use^eyery ayailable_n^cle 
fiber with the^gr eatest p o^ ible efficient It is a'continued source of amazement 
and^ratification to see the extent of functional capacity that can be developed 
by patients Avith very little muscle poAver but higlily developed coordination. It 
must be stressed that coordination and poAver are not the same. Power without 
coordination may be disastrous to the patient recovering from poliomyelitis. Ex- 
perience has taught us that all muscles in the involved segment do not recov^er 
Avith the same speed. The rate of recovery of an indiAddual muscle group is not 
solely dependent on the physiologic state of the motor neuron but is influenced 
by many intrinsic and extrinsic factors too detailed to mention here. K, as 
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each of these individual muscles come under voluntary control, no attempt is 
made to coordinate their use. faulty habit patterns of motion will he built up 
by the patient through the use of these stronger and more easily available groups 
to the total exclusion of the weaker and thus less available groups. 

The development of a truly high degree of coordination in the patient with 
moderate to severe involvement demands tlie attendance of a highly sldlled 
physical therapist. Not all physical therapists, regardless of intelligence and 
training, have the qualities of pei-sonality, patience, and meticulous attention to 
detail so essential to good muscle re-education. 
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It is possible to determine tlic quality of the physical treatment carried out 
on an individual case by simply stud 3 dng the functional muscle test rating of 
t lat patient, A difference of 15 to 20 per cent in the functional rating 
0 antagonistic muscles means one of two things: either that the early treat- 
ment was at fault and the purposes outlined in Step II were ignored, thus 
ma ung good muscle re-edueation impossible, or that the program of muscle re- 
education was neglected or faulty. 


Rarely a patient may be so inherently incoordinate that even the finest 
eehmmn fads to attain proper muscle use. Examination of Pig. 2 reveals 
ai vC unbalance between tlie strength of flexors and extensors. This patient 
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was immobilized in a plaster cast for six months and then permitted rapid 
resumption of activit}^ without supervision or guidance. If we simply recall 
our neuroanatomy of the spinal cord, we can readily see that such spotty in- 
volvement of muscles in each individual segment cannot possibly be the result 
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of poliomyelitis directly but is due to haphazard motion and development of 
faulty habit patterns during the convalescent period. In Fig. 3 is shoTO the 
diffuse and balanced return of strength that folloM’^s adequate convalescent 
care. 

STEP IV: INCREASE MUSCLE STRENGTH 
AND 

STEP V : INCREASE FUNCTIONAL ACTIVITY 

Steps IV and V are taken almost simultaneously. The increase of strength 
is obtained by carefully graduated activity, and increased activity further in- 
creases strength. While these steps are of the greatest importance to the patient, 
they are almost an anticlimax to the specialist in physical medicine. Actually, 
once the goal of maximum coordination has been reached and efficient habit 
patterns of motion deeply grooved, the patient’s activities are limited only by 
his strength and endurance. I say this with full appreciation of the danger 
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of developing musculoskeletal deformities from faulty bodily alignment or 
mcckauics during activity. As long as the patient remains coordinated, there can 
be no faulty bodily alignment or mechanics, unless the activity attempted is 
beyond the strength of the muscles called into action. It thus becomes the duty 
of the physician in charge of that patient’s care to prescribe activity consistent 
vfith the ability of the patient to perform the activity and remain coordinated. 
If a certain activity, walking, for example, is indicated, it must he 
determined if the patient ean walk and still retain coordinate muscle action. If, 
in order to walk, a patient must resort to faulty bodily mechanics such as lock- 
ing the knee in hyperextension or tu'isting the trunk in an unsightly manner, 
then walking must either be stopped or adequate assistive or supportive ap- 
paratus provided to enable the patient to carry out that activity in as nearly 
normal a manner as possible and mth the correct coordination of muscle action. 



^ weak dorsiflexors of the feet. If walking 

ortt fll to keep the foot from dragging 

and effiei m 1 71 there many sSpi: 

mechaSrnfB ' 7]^ position and allow nmial 

mechanics of hip and knee in walking. 

best ® sbouWer giisUe is probably the 

best cample „t trjy as„s„ve apparafps (Fig, 6). With this apparate, the 
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arm is abducted to an angle where efficient motion of the shoulder girdle can 
be obtained and weakened muscles (deltoid, rotators, serratus magnus, etc.) are 
put in a position to act functionally and coordinately with but a fraction of their 
normal strength. Cotrect use without strain is encouraged and, with use, in- 
creased strength can be expected. 



Fis- 5 . 


STEP VI . EVALUATE FUNCTIONAL CAPACITY 

Eventually we come to a point in the program of convalescent care when 
we have done as much as we feel can be done by muscle re-education and 
graduated activity. In the mild case, this might have required but a few 
weeks; in the severe cases, perhaps several years. It is then that we carefully' 
evaluate the patient’s functional capacity in terms of that patient’s ability to 
take his place in a normal environment. We want to Imow -what that patient 
can do safely and practically. If his functional capacity is such that he can 
return to a happy and effective life, our program is complete, If, on the other 
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hand, his functional capacity is limited, we must determine if there is anything 
else that we can do. This necessitates a seventh step. 


STEP \u: SHKGERY, APPARATUS, ETC. 

Step YII is a step of reconstruction and compromise. If an adequate 
program as outlined in Steps II through VI has been carried out, and the patient 
is still incapable of safe and practical locomotion, some reconstruction of normal 
musculoskeletal relationship or some compromise of normal coordination of 
muscle groups may enable the patient to achieve an independence of action other- 
wise not possible. The means to be considered are ortliopedic surgery, the use 
of special apparatus, the development of trick movements, and the guided use of 
muscle substitution. 

The results obtained by the orthopedic surgeon depend on the thorough- 
ness of the conservative care during the period of convalescence. Certainly, if 
normal skeletal alignment and joint mobility have been preserved, the surgeon 
can do his work more efficiently. 

To obtain the maximum value from orthopedic surgical procedures, post- 
operative care should revert back to Step II in the over-all program of care and 
proceed through Step VI for re-evaluation (Fig. 1). Patients may be taken 
through these steps of treatment many times before greatest possible functional 
capacity has been restored. 

The training of patients in the use of trick movements and muscle substitu- 
tion to increase functional capacity is a highly specialized phase of physical 
medicine. 


SUMMARY 


Physical medicine has an important and well-defined role in the treatment 
of poliomyelitis. It can be considered to have fulfilled its responsibility in the 
over-all program of care if : 

1. All available neuromuscular units have been trained to function with 
the highest possible coordination. 


2. All deformities that would limit the most efficient bodily mechanics have 
been prevented or minimized in so far as possible, 

3 The most effective use of any necessary orthopedic apparatus or surgical 
procedure has been obtained. 
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understand every bit of medical conversation, but almost none of them arc 
mature enough to force the medical staff to deal ivith their anxieties. 

The situation does not lend itself to any easy solution. The superb skill of 
orthopedists in dealing with the deficits in the anterior horn cells and resulting 
disabilities is recognized. Most of the orthopedic thinking is based on the simple 
process of subtraction. So many units are gone, so many were there to start 
with. The sum is mathematically calculated and steps are taken to exploit the 
remainder. 

If, however, the problem is not so easily stated or so readily solved a new 
approach is justified. It seems to us clear that there are genuine though perhaps 
not permanent intellectual deviations in certain cases. In all cases the manage- 
ment of the children is different from that of adults. 

During the stvij in the hospital the younger group suffer from absence of 
activity and almost certainly from absence of tlie warmth of affection which 
they should be liaving. All children are almost certainly subjected to anxieties 
wliich are not readily or automatically resolved. 

After discharge other problems arise and seem to call for proper guidance 
from the psychologic point of view. 

It seems important to mention the emotional disturbances caused in children 
who, back in their own circle, find themselves unable to compete socially, either 
by the nature of their physical handicap itself or by their parents' increased 
anxieties, and by necessity for rest, exercises, and the like. In other cases the 
parents', attitude seems to lead in an opposite direction. The child is urged 
to compete and to overlook his own difficulties. In other instances the child's 
reaction to regained freedom of activity leads to abnormal aggressiveness and 
exuberance. 

The material whicli we have collected suggests that a serious effort should be 
made to protect these children from as many of the consequences of the disease 
as possible. The role of psychologic appraisal has been suggested. Tlie method 
of instruction of children, pai’ents, and teachers is so dependent on the per- 
sonnel of the hospital that it is impossible to lay down rules, but it seems clear 
that mental and emotional difficulties are just as real a handicap to certain chil- 
dren as the paralysis is to others. 

It is our impression that the inclusion of psychologic study is a reasonable 
and probably an essential part of the management of infantile paralysis. We 
are quite aware that behavior does not depend upon intellectual equipment 
alone, and we are equally sure that no hospital management can prevent all 
emotional difficulties. 

It is quite evident, however, that almost every case of infantile paralysis 
will be cared for in liospitals during the acute stage and in specialized clinics 
later. What is done or not done in hospitals is of enormous importance. If ky 
‘ subjecting hospital procedure to review we can help the victims of infantile 
paralysis to make the transition from immobilization to activity and from the 
liospital to home and school with minimal difficulty, we need to appraise the 
intellect and consider the emotions and keep close contact with parents and child. 



CHIU) WELFAEE WORK IN BRAZIL 

E. H. ClIBISTOPlIKKSON, M.D. 

San Diego, Calif. 

W HEN Dr Iilartmer a.sked me to discuss child welfare work in Brazil, sev- 
eral things came to my mind as I sat' thinking of the possibilities. I'lrst, 
how interested would a group of American pediatricians be in Brazil? Having 
just recently returned from two and one-half years in Brazil, it has been my 
observation that there are not very many people in the United States who arc 
particularly interested in Brazil, or any other Latin- American country as tar 
as that is concerned. Physicians as a group are rather adventuresome and al- 
ways appear to be interested in new things and new experiences. After all, 
phj^sicians are always seeking new knowledge, they are curious people by train- 
ing, and one sees the National Geographic Magazine in many waiting rooms, 
klaybc you would bear with me on a sort of travelogue. 

I also anticipated a question, '^What on earth were you doing in Brazil?” 

I think that probably every person whom I have encountered has asked me that 
question. Therefore, as an introduction to some of the health problems in this 
great country" to the south of us, I shall attempt to give a brief over-all picture 
of Brazil and an explanation of how an Army Medical Corps officer happened 
to be assigned down there. 

It is impossible to discuss the health problems of Brazil without delving into 
its geography, civilization, economy, politics, and what not. This is true of any 
country as far as that is concerned, because the standard of living, the level of 
education, and the willingness of politicians to support health progress are the 
determining factors in how great the advance may be. 

Sometimes before the United States was plunged into war, it was recog- 
nized b}’- our political leaders that it would be to our advantage to have our 
Latin-American neighbors as friends. We had not paid much attention to them 
since the last war, but certain European powers had.'^ These powers were mak- 
ing a great effort to control the trade of South and Central America. It was 
also true that Latin America looked to Europe and particularly Prance and 
Germany for cultural and scientific leadership, just as we had done some years 
before. These conditions helped to cement friendships. With a view then ux 
trying to improve our o^vn position, the so-called Good Neighbor Policy was in- 
augurated. Throiigh fair trade treaties and loans to assist in economic develop- 
ment during the prewar years, we foimd ourselves in a fair position as far as 
our neighbors were concerned when war actually confronted us. 

^ Shortly after Pearl Harbor, in January, 1942 , the Foreign Ministers of the 
winous Amencan Pepuhlics gathered in Rio de Janeiro to discuss the defense of 
he estem Hemisphere and ways in wliich ail could cooperate in the prosecu- 
^ against the Axis. None of these countries had large armies or 
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navies and it was therefore evident that the United States would have to under* 
take most of this defense. There were thousands of miles of coast line that had 
to be protected, and many more thousands of miles of sea lanes that had to be 
kept open. In 1942 the Germans and Italians were running over North Africa 
and even attacks on South America were feared. AYith Axis bases in South 
America we could not have defended the Panama Canal, and even defense of the 
United States would have been difficult. Furthermore, we had to develop supply 
lines to Africa and Europe and protect them. We were granted the privilege of 
establishing bases as we needed them throughout Central and South America 
to carry out these objectives. The large bases in Brazil formed the main supply 
line for the early fighting in North Africa and later were links in the air line 
that extended to India and China. Active submarine patrols and the escorting 
of conveys were also carried on from those bases. 

Probably of as great importance as the bases were certain strategic ma- 
terials that were obtained from some of these countries. We in the United States 
have always been very self-sufficient people. We were the ‘'Arsenal of Demoe- 
racy/^ we possessed the “know how^^ and ability to produce great quantities 
of supplies. We produced more steel than the rest of the world combined and 
thus more machinery of war. But, to produce steel one must have manganese. 
There is little manganese in the United States, and practically all we used had 
to be brought in from the outside. This was one of the very important items 
obtained from Brazil. To make guns, bombs, and planes, machine tools were 
necessary. To make machine tools industrial diamonds were needed and these 
came from Brazil. For the thousands of radio and radar sets used on ships and 
planes, quartz and mica were needed. We had very little and normally our 
chief source of supply was India, which was then cut off from us. These min- 
erals were so critically needed that a large air transport service flew them from 
Brazil to the United States. There were many other items, perhaps not so 
critical, such as vegetable oils, hemp products, rubber, cinchona, iron, copper, 
nitrates, and tin that were imported in huge quantities. In fact, our importa- 
tion of these products went up about five hundred per cent during the war 
period. 

As man}'' of these industries had not been very highly developed, one of 
the big problems was to devise ways and means of increasing the production 
to meet the demands. It was necessary to develop mines and transportation 
facilities and to furnish technicians to operate them. Large labor forces had to 
be recruited, and in one instance 65,000 people were moved on one project. 
Most of these operations were located in frontier territory. Disease was the 
chief factor in keeping people from work. In many areas it was not unusual to 
find 75 per cent of the people with chronic malaria, and in addition hookworm, 
the dysenteries, and typhoid fever were rampant. It was impossible for these 
people to do a day's vrork or even a good hour of hard labor a day. 

To combat this combined problem of protecting the health of our troops and 
the people engaged in procuring these critical materials, a public health program 
was inaugurated as a; cooperative endeavor. The Brazilian Mnistry of Health 
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and the Instil ute of Inter-American Affairs supplied funds and personnel to 
conduct the program. Army physicians, sanitary engineers, and other tecli- 
ni^ns wei assrgned to the Institute of Inter-American Affairs to superAUse 
and carry out this work. This special health service was responsible for the 
health work and medical care in the areas adjacent to bases, the mining regions 
in Central Brazil, and the vast rubber and vegetable oil 
Valiev. The entire area involved was larger than that of the United States and 
was mostly rural and undeveloped. It was to this work that I was assigned 
which was of a general public health character, as you can see. It was all part 
of a coordinatod political, military, and economic program to further the cause 

of the Allies. 

In order to comprehend the necessity for the creation of such a health pro- 
jrram one must understand the problems as they existed in Brazil at the begin- 
ning of the war. Brazil has probably advanced more than any otlier Latin- 
American country in its medical education and in its public health services^ 
Though Brazil is not a highly industrialized nation it is developing rapidly in 
th's direction in a few sections of the country. The same might be said of edu- 
cation in general, living conditions, and other criteria of an advanced civiliza- 
tion, The result has been tlie creation of a country Avith very glaring contrasts. 
The large population centers of Rio de Janeiro, Sao Paulo, Belo Horizonte. 
Porto Alegre, and a few others are liighly developed, modern cities Avith most 
of the adA^antages of our cities. Yet in the smaller communities and rural areas 
there has been little progress and tliere are fcAv modern advantages. 

The Jiealih and medical AA'ork has been AA^ell deA^eloped in these larger centers 
along Avith the other modern refinements, but it has lagged greatly in the less 
populous areas. Brazil being a very large country Avith not too great a national 
income, the rather natural and logical course has been folloAved to make improve- 
ments and advances Avhere the largest number of people Avould be affected. Our 
work Avas intended then to augment and supplement the Avork that Avas already 
being done l}y tlie existing National and State Health Departments, and par- 
ticular care Avas taken to avoid duplication of effort. As the Army and Navy 
bases, as Avell as the Amst mining and rubber areas, AA^ere located mostly in the 
less deA'cloped regions Avhich did not have AA^ell eA'^olved health programs, the 
task fell to our lot of formulating and executing a very basic health program. 

Our first undertaking, naturally, AA^as to familiarize ourseh^es A\dth the health 
])roblems in the areas for Avhich Ave Avere to be responsible. This necessitated a 
stud^ of the country, its geography, climate,’ population distribution and trends, 
vital statistics, industries, food supply, and living conditions, as well as surA^eys 
of the health conditions and the existing medical and health facilities. 

As already mentioned Brazil has advanced greatly in its medical education. 
I here are a half dozen good medical schools and several others that are not bad 
About tAvo-fifths of the physicians south of the United States are located in 
Brazi Avhicli contains about one-third of the population of Latin America. 
Roughly there arc 20,000 physicians for 45 million people in that country, or 
one piysician for every 2,500 people. The same dislocation exi.sts in Brazil as 
111 the United States, only to a greater extent, in tliat most of the phy.sicians are 
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located in the large cities and very few are located in the less developed regions. 
The same applies to the activities of the National and State Health Departments, 
as I have already explained. 

In the metropolitan areas the various medical specialties are well taken 
care of, and fairly good medical care is available either through the private prac- 
titioners or public clinics. 

The preventive medical work of the country is directed by the National 
Health Department. This department handles more or less special problems 
that are nationwide in scope. Many special services have been developed that 
have done outstanding work. 

Yellow fever, which once was a great scourge, has been practically elim- 
inated, and a very active campaign of vaccination against yellow fever is still 
carried on. 

Some of the finest antimalaria work in the world has been done in Brazil. 
The campaign in the Northeast against the Gambia mosquito, which was con- 
ducted in cooperation with the Rockefeller Foundation, was probably the out- 
standing antimalaria campaign in all medical history. One need not worry 
about acquiring malaria in the larger cities. The vast interior is so extensive 
and the problem is so complicated that it has been a very great undertaking on a 
nationwide scale. 

A leprosy service that has made a fine record is maintained by the National 
Health Department. Probably the best leprosy work in the world has been 
done in Brazil. Pine leprosariums have been established for the segregation of 
infectious cases. Early diagnosis clinics and also places where contacts can have 
routine examinations are operated throughout the country. A private agency 
for protection against leprosy has provided a chain of preventoriums where 
children of lepers may be placed for protection and observation. 

There is a tuberculosis service that is becoming more active all the time. 
The tuberculosis problem is very great as I shall attempt to show later on. For 
Brazil to try to institutionalize active cases as we have done would be financially 
impossible. There are a fairly large number of tuberculosis hospitals into which 
the. patients with the more advanced cases ultimately go, and more of these 
hospitals are being planned all the time. However they are attacking the prob- 
lem through early diagnosis and ambulatory collapse therapy. Centers have 
been developed in all metropolitan areas where examination, including x-ray, 
is available. Mobile units are constantly being increased so that outlynng 
districts can be reached with these early diagnosis campaigns. The miero-x-ray 
technique was developed in Brazil and is used extensively. These small pictures 
reduce the cost of x-rays considerably. 

Lack of public health nurses has made effective home visits impossible, so 
that really active case finding and follow-up work cannot be done. In one small 
town I am familiar with, out of the 40,000 population, 27,000 had been x-rayed 
during the past two years. In these same centers and mobile units there are 
facilities for giving pneumothoraces, and this is the principal means of treatment 
and of reducing infectivity. In this one city just mentioned, they did 17,000 
pneumothoraces during the same two-year period. 
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There is still the great problem of poverty among so many of the people, 
which for some time to come vdll retard any antituberciilosis program. One 
cannot help but feel, however, that Brazil is on the way to developing a good 

antituberculosis campaign. . 

There is also maintained a service of BCG. This was started as a priya c 
endowed organization seventeen years ago. It is now semiofficial and receives 
some government support. They prepare their • own vaccine and provide fa- 
cilities for the vaccination of all newboni infants. This service is large enough 
to reach practically all in the larger cities, but it is carried out through the local 
health agencies in small communities where the service may be inadeciuate or 
lacking entirely. 

This vaccination program against tuberculosis ^vas vei^y interesting to me, 
as it is probably the largest program of its kind in the world today. It was 
started in 1927 and just recently a seventeen-year report was made by its di- 
rector, Dr, Arlindo de Assis. The vaccine is made from cultures obtained from 
the laboratory of Prof. Calmette in Paris and Ls carefully prepared and chocked. 
Calmette’s original technique has been changed gradually until now they use 
a live culture A^aecine of fourteen days’ growth instead of the nsual twenty -five- 
day growth. The dose ha.s been increased from 3 eg. to from 9 to 20 eg. orally, 
Hevaccination after varying periods of time is practiced and also the vaccination 
of older children and young adults where they are anallergic. At first onty 
those in contact with tuberculosis were A'accinated, but now the vaccination of 
all newborn infants is attempted. 

During these seventeen years there have been 161,152 newborn infants 
vaccinated in Rio de Janeiro. At this rate more than one-half of the registered 
newborn infants in Rio are now being vaccinated. 

Outside of Rio about 180,000 other newborn babies have been vaccinated 
making a grand total of around 340,000 infants receiving BCG. 

A control experiment has been carried on in Rio for five years. There are 
1,426 families under observation where qctive tuberculosis has been verified, 
usually in the parents. In this group of families 2,050 children were vaccinated 
with BCG at birth and 2,598 children were not vaccinated. These children were 
usually brothers or sisters and are living together with the siblings with active 
cases. 

^ After five years of observation in this group, Dr. de Assis makes the fol- 
lowing statement: 


III the vaccinated group, tuberculosis occurred in 20.8 per cent and was 
usua^^y emgn in character. Death from tuberculosis occurred in 2.1 per cent, 

'In the unvaccinated group, tuherculosis occurred in 39.6 per cent and 
death occurred in 13.2 per cent.” 

T ^ certain just irhat the diagnosis of tuberculosis was based on, but 

® ^ opinion that it was on the basis of demonstrable x-ray lesions. A 

posi ive 11 creubn test was apparently not regarded as evidence of tuberculosis 
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Brazilian physicians are practically all enthusiastic about BCG vaccination 
and it is assumed that it is without harm and that protection does occur, 

I had many arguments over the pros and cons of allergy and immunity, 
and personally I am not convinced. It will take more time and better controls’ 
to teU the story. These families under observation are likely to take some other 
precautions learned of through contacts Avitli the physicians and nurses. Also 
I suspect that a considerable number of the active cases were being given ambii- 
latorj^ treatment, which would tend to lessen the possibility of infecting others. 

There is also a National Department of the Child. This department is or- 
ganized somewhat like our Children ^s Bureau and carries on investigations, pre- 
pares information, and stimulates child welfare work generally. The annual 
budget is quite small, so it has not been able to develop to any considerable 
extent. 

Throughout the country, each state maintains a health department ^vith a 
full-time director of health. The State Health Department is responsible for 
all of the health activities in the state and supplies a limited number of persomiel 
which are usually on a part-time basis. The necessary funds to carry out the 
health work and medical care for indigents in the various municipalities, which 
correspond to our counties, are also provided from the state health budget. 
The State Health Departments are also under the jurisdiction of the National 
Health Department. Here again the largest population centers receive the great- 
est benefits. The capitol cities all have health centers and the larger ones fre- 
quently have several. The health centers carry out the same type of programs 
as those in the United States and are gradually becoming a considerable force 
in many communities. What child welfare work is done is usually through these 
centers in the form of medical and preventive medical clinics. Probably the 
best general health work in Brazil is done through these centers. 

There are two schools which offer one-year postgraduate courses in public 
health for physicians. These schools also conduct specialized courses in the 
various fields of public health such as child welfare, maternal welfare, tuber- 
culosis, leprosy, epidemiology, statistics, and ]aboratbr 3 ^ A fair number of well- 
trained people are being prepared. 

One of the greatest handicaps to reaching the masses on public health mat- 
ters is the lack of public health nurses. With ^ only about 175 public health 
nurses in the country, 135 of them are found in Rio de Janeiro, which is a city 
of 2 million people. 

Very little health work has been done in the schools as we know it in the 
United States. In Rio and Sao Paulo where the health center programs are 
fairly well developed it has extended to the schools somewhat Also in these 
cities the school lunch program is being developed. Recently a few private 
schools have employed nurses to supervise the health of the students. For all 
practical purposes the vast part of the country is without any school health pro- 
gram. The teaching of health subjects in the schools hardly exists. 

There is one large private organization; the Legiao Brasileira de Assistencia 
which is supported by contributions and also partly by taxation, that engages 
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ill welfare work, much of it directed toward children, orphanages, day 

in the larger cities, and an occasional children's hospital are operated by this 

aU of Brazil there are approximately 1,300 hospitals containing 95,000 
beds. This is about 2 beds for each 1,000 pei^ons: Here again a great disparity 
is seen in that the larger cities may have 8 or 9 beds for each 1,000 people, wm e 
the smaller cities and rural areas have practically none. Most of these hospitds 
are operated either by the state or ^Yel^arc societies in cooperation with the 
Catholic church. In the larger cities several fine, large haspitals have been com- 
pleted in recent years. There are very few hospitals devoted exclusively to the 
care of children outside of Rio and Sao Paulo. Bach of these large cities has 
two or more children's hospitals. I do not know how many hospital beds are 
available for pediatric cases. 

Hospital care does not nearly approach oui* standards due cliiefly to the 
lack of nursing care. In all of Brazil there have been only about 600 nurses 
graduated in the last 25 years. I believe there are now six recognized nursing 
schools in the country thaT: can graduate less than 150 nurses each year. Most 
nursing care is given by attendants who are of the domestic servant level. 

The resident and intern staff has never been developed in hospitals, so that 
patients are seen infrequently. 

Llost Brazilian physicians realize the shortcomings of their hospitals, but 
the present wage scale for nurses, which is under $50 a month, and the tendency 
of the public to regard nursing as a menial work, are largely responsible for 
the failure to develop an adequate nursing profession. At the present rate of 
progress it will be many years before hospital care develops to a point that is 
anywhere near adequate. 

There is a Pediatric Society in Brazil -with about 70 members. JIany of 
these men are very fine pediatricians hy anyone’s standards. Most of the older 
men were trained in Europe, usualty in Germany or Prance, In more recent 
years there have been several trained in the United States. It is my belief that 
most young Brazilian physicians would prefer to do postgraduate study in the 
United States and with any kind of encouragement they would look to us for 
medical leadership. 

In attempting to present some of the chief health problems of Brazil Charts 
1-11 maj^ help to illustrate the general situation. 

After collecting such information and after making studies of our own it 
became very evident that the chief causes of illness and death were diseases that 
were community problems. 

100 000 *^ dysentery and tj^ihoid group of diseases causing almost 350 deaths per 
ofto’ cs tuberculosis almost 300, and pneumonia and influenza about 

. buch diseases as malaria and syphilis cause a sizeable number of deaths, 
year each per 100,000 of population. Though malaria may not cause 
a. my deaths directly , it is a great incapacitator and chronic malaria is fre- 
qiien y a contributory cause of death, many people suffering from it, being 
casj victims for the respiratory infections and the diarrheas. 
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CTinrt i.— Map of Brazil showing the distribution of population. 

It will be noted that the greatest concentrations of people, 100 or over per square nulc 
are located around Rio de Janeiro and Sao Paulo with the next most populous areas the States 
of Rio de Janeiro, Sao Paulo and the area around the tip of the bulge. It is estimated that 
60 per cent of the population is within 100 miles of the coast. 

Also a comparison of the size of the United States and Brazil can be sliown. If 
United States were superimposed on Brazil with Washington at Rio de Janeiro, the city of 
l^atal on the tip of Brazil would be out in the middle of Hudson Bay. Belem on the mouth 
of the Amazon would fall near Helena, Montana, and Boa Vista on the Rio Branco would be 
at San Prancisco, Benjamin Constant on the Peruvian Border wmuld bo about 700 miles off 
the coast of Lower California. 


The greatest cause of infant deaths is also the dysentery group of diseases. 
Next are the acute respiratory infections and tuberculosis. 

It is interesting to note that the infant death rate for the entire countiy 
was given as 185 per 1,000 live births in 1943. In Rio the rate was 150 and in 
Sao Paulo 115. In the cities along the northern coast the death rates for infants 
run from 235 to 450 per 1,000 live births. I have seen many areas where, from 
the best available information, the death rate for infants is around 500 per 1,000 
live births. I really do not believe it is unusual in the vast interior of Brazil for 
people to lose at least one-half of their children. 

It was very difficult to determine the prevalence of the various disease 
entities from what statistical information was available. It is only logical to 
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lEND OF CRUDE BIRTH RATES 
'Qzil and the United States 



Chart S . — Trend of the crude birth rates with a comparison of the rates in Brazil and 
the TJmted States. 

The Brazilian rate is consistently higher than that of the United States by 2 to 3 births 
per 1,000 of population and tends to be about stationary. 

that several himdred Ascaris in one child, and especiall}' when the diet "Was in- 
adequate, could produce a profound malnutrition and anemia. These children 
were ready victims for any infection that might strike them. This is undoubt- 
edly one of the factors in the high death rate from respiratory diseases. 

Hookworm was particularly common, many surveys showing as high as 90 
per cent positive stools. Hoolnvorm is really a debilitating disease and par- 
ticularly when the diet is poor. It is usually severe in children, but it also in- 
capacitates many adults and prevents them from supporting themselves or their 
families. 

Amebiasis is very common and is frequently seen in conjunction with the 
other parasites. 

I should like very much to know the incidence of tuberculosis in Brazil- It 
is a very prevalent disease and causes 300 known deaths per 100,000 people each 
year. I strongly suspect that it causes many more than this. I have talked to 


CflRlS¥6PHERS6N : dHlLii ^VELFAiiE WdSK iN BiiAZIL 


837 


;nd of crude death rates 

zil and the United States 


( DEATHS PER 1,000 POPULATION ) 
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financially unable to attack this nrohSm . Problem and the country would be 
As I attempted to explain whL diT • States, 

working hard within their means and tuberculosis service, they are 

Outside of the metropolitan arel mT progress, 

communities where 75 per cent nf ti, ’ i ^ dreaded disease. I have seen 
practical purposes this means Positive blood smears. For 

>«>»uty is barely able to exist Few ? infection. Such a com- 
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current infection. ^ "’alarm itself, from some inter- 
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INFANT MORTALITY 
IN THE AMERICAS 



Chari 6 . — Map of North and South America showing the infant mortality rates. 
Though we are discussing only Brazil it is interesting to see the over- all picture in. Latin 
America which does not differ on the whole from that in Brazil. 


circle, with inanj^ people ill and thus unable to work resulting in an even greater 
food deficit. Transportation facilities are such that it is difficult to provide a 
good food supply from outside sources. 

I know you are all beginning to wonder where the child welfare part of this 
talk comes in. I have been attempting to show that the great health problems 
in Brazil are very basic problems. They are concerned vrith lack of education 
generally and regarding health matters in particular. Such things as the lack 
of safe water supplies, proper excreta disposal facilities, poor food liandling, 
lack of cleanliness generally, poor eating habits and lack of food are all very 
basic environmental problems. These problems are also community problems. 
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END OF INFANT MORTALITY RATES 
\ZIL and the United States 

(DEATHS UNDER I YEAR PER 1,000 LIVE BIRTHS) 



Chart 5.— Trend of infant mortality rates in Brazil and the United States. 

The Brazilian rate has not changed over the twenty-three-year period covered, the rate 
being about 200 per 1,000 live births in 1920 and practically the same in 1943. 

The very marked drop in the United States rate from 87 in 1920 to about 40 in 1943 is 
something we are very proud of and is a marked contrast to the Brazilian rate. 


Generally in the interior, malnutrition is very prevalent and complicates the 
picture -where other diseases are present. I never expected to see so many cases 
of nutritional edema and beri-heri. This situation is caused by lack of food 
primarily and also by poor eating habits due probably to many generations of 
an inadequate food supply. Eice and beans are the chief articles of diet and 
these are grown only in certain sections. Meat is scarce in great parts of the 
country and is very expensive when available. Milk can hardly be had except 
in the larger communities. Vegetables have never been grown in any quantity 
and most people have never learned to eat them. Even the fruits that are avail- 
able are not used as extensively as they should be. Probably the worst dietary 
habit is the widespread use of farinha which is a meal prepared from the 
mandioca root. It is mostly cellulose, with little or no food value and is cheap. 
As it is filling, it has become one of the chief articles of the diet of the poorer 
people. These poor eating habits and the general lack of food cause a vicious 
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Chart 6 . — ^Map of iNorfh and SoutH America showing the infant mortality rates. 
Tliough we are discussing only Brazil it is interesting to see the over-all picture in Xrafin 
America which does not differ on. the whole from that in Brazil. 


circle, with many people ill and thus unable to work resulting in an even greater 
food deficit. Transportation facilities are such that it is difficult to pro'vdde a 
good food supply from outside sources. 

I know you are all beginning to wonder where the child welfare part of this 
talk comes in. I have been attempting to show that the great health problems 
in Brazil arc very basic problems. They are concerned mth lack of education 
generally and regarding health matters in particular. Such things as the lack 
of safe water supplies, proper excreta disposal facilities, poor food handling, 
lack of cleanliness generally, poor eating habits and lack of food are all very 
basic environmental problems. These problems are also community problems. 
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REND OF INFANT MORTALITY RATES 
RA2IL and the United States 



Chart S . — Trend of infant mortality rates in Brazil and the United States, 

The Brazilian rate has not changed over the twenty^hree-year period covered, the rate 
being about 200 per 1,000 live births in 1920 and practically the same in 1943. 

The very marked drop in the United States rate from 87 in 1920 to about 40 in 1943 is 
something we are very proud of and is a marked contrast to the Brazilian rate. 

Generally in the interior, malnutrition is very prevalent and complicates the 
picture where other diseases are present. I never expected to see so many cases 
of nutritional edema and beri-beri. This situation is caused by lack of food 
primarily and also by poor eating habits due probably to many generations of 
an inadequate food supply. Rice and beans are the chief articles of diet and 
these are grown only in certain sections. Meat is scarce in great parts of the 
country and is very expensive when available. MUk can hardly be had except 
in the larger communities. Vegetables have never been grown in any quantity 
and most people have never learned to eat them. Even the fruits that are avail- 
able are not used as extensively as they should be. Probably the worst dietary 
habit is the widespread use of farinha which is a meal prepared from the 
mandioca root. It is mostly cellulose, %vith little or no food value and is cheap. 
As it is filling, it has become one of the chief articles of the diet of the poorer 
people. These poor eating habits and the general lack of food cause a vicious 
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)1NG CAUSES OF DEATH 1943 
il and the United States 
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Chart 7. — ^Leading causes of death in Brazil and the United States. This chart brings 
out the very high death rates from the diarrheas and enteritis, tuher^Julosis, and respiratory 
infections. 

Deaths from heart disease are not nearly as high in Brazil as in the United State*’ 
Part of this, no doubt, is due to the fact that more people live to an older age in the United 
States. Another factor is that rheumatic fever hardly exists in Brazil. 

It is impossible to do much about safeguarding the child until the family and the 
commimity of families is protected and until the people are educated to the 
necessity for certain basic safeguards to their health. We in the United States 
take these basic health precautions as a matter of fact and have practically 
stopped talking about them. We are now putting on the frills and the lace, 
where in most Latin-American countries the very primary type of health work 
has to be done. 

Even in the large and modern appearing cities of Eio and Sao Paulo, you 
vnU remember that the infant mortality rates are still 150 and 115, respectively, 
per 1,000 live births. Most of the childhood deaths throughout the country are 
caused by preventable diseases such as dysentery, tuberculosis, and syphilis* 
Many other deaths can he attributed to secondary diseases that are preventable. 
The only cure for such a situation is the education of the public and the 
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felAUTY RATES IN RIQ DE JANEIRO — 1930^ 939) 

INFANT MORTALITY RATE 
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• •••*• 50 Per 1000 Live Blrlhs 


STILLBIRTHS 

♦ 90 Per 1000 Live Births 

MATERNAL MORTALITY RATE 

«••••• 9 Per 1000 Live Births 

ChuTt S. — 3yIortality rates in Kio de Janeiro. 
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politicians. Unless people are informed of the dangers and how they can he 
prevented, and unless the politician and others in a position to lead the way 
realize the economic importance and the political value of health work, no great 
progress will be made. 

Since our organization was charged with the responsibility of controlling dis- 
ease conditions in strategic areas in the shortest time possible, of necessity we had 
to give our first attention to certain problems. In the Amazon and Rio Doce 
Valleys, the malaria problem was very great and was hindering the essential 
work to a considerable extent. This then received our first attention. With a 
handful of malaria experts and entomologists, mostly Brazilians, studies ^ye^c 
started and field workers were trained to carry on the antimosquito work. A 
laboratory was established at Belem and ultimately studies were made of the 
entire Amazon and Eio Doce Valleys and the entire coastal region of Brazil. 

■ (deaths caused by infectious diseases) 



Under 1 Month 
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Note thot the dysenleriee ond the typhoid group of dUeases ore included 
under gostro-Jnteellnot Jlseoees. 

Tuberculosis is Included under resplrotory diseases. 

Chart — Deaths caused by infectious diseases. 

It must be Temembercd that on Chart 9, the dysenteries and the group 

diseases are included under the gastrointestinal group, and that tuberculosis is included under 
the respiratory diseases. 

In many instances control work of a permanent nature would have 
far too costly, and in these places the disease was controlled fairly effectively hy 
temporary measures. Whenever possible, plans were prepared for permanent 
work and presented to officials for use in longer term programs. 

The health and medical care of 65,000 people who migrated into the Amazon 
Valley in 1943 was also placed in our hands. This included the examination 
and immunization of all at the different collecting stations. Of course 
risks were eliminated. While in transit and after being deposited in the Vah^^y* 
keeping them in good health was our responsibility. 
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3ENERAI MORTALITY IN THE AMERICAS 


DEATHS PER J.OOO INHABITANTS 
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Chart 11 , — General mortality in the Americas. 

Aside from malaria, the great problems in the Amazon Valley and in the 
mining repons in Central Brazil, were dysentery, intestinal parasites, maiimtri- 
tion, respiratoiy infections, and venereal diseases. We reaHzed only too well 
that in order to control these diseases, longer term programs would have to be 
planned. We could help the hookworm situation for the time being by putting 
on treatment campaigns and likewise help to prevent dysentery to some extent 
^ contro ling and treating the ivater supplies and supervising food handling. 

on ever, trese diseases are due to poor environmental sanitation and lack of 
e ucation. Treating them alone was not sufficient. With the view in mind then 

f improvement and at the same time leave some- 
I o m Brazil that could be carried on after our leaving, we prepared plans 
for a general basic pnblic health program. 

essendar'^wl weT’; '^^rtain trained personnel were 

miWi 1 u ? Iiad graduated from 

public bealth schools in the TlnitM w • ■ . s^auudteu zram 

we united btates. Training centers were astablished 
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in Belem for physicians and for field workers in malaria, and a health worker 
called a visitadora. 

These visitadoras were to perform a job somewhat similar to that done by 
the public health nurse in the United States only in a limited way. They were 
to be home visitors and the missionaries to spread healtli education to the public. 

Courses were given in several areas to schoolteachers to insti'uct them in 
the art of teaching health subjects to their pupils. Arrangements were also made 
with the school officials to have a certain period of time devoted to health 
education. 

While this training program was going on, buildings were constructed or 
renovated to serve as small health centers in important communities. Projects 
were also being promoted TOth local officials to provide safe water and proper 
excreta disposal facilities in these same communities. 

In our offices in Rio de Janeiro material was being prepared to carry on 
the health education program. As the people to be reached were mostly illiterate 
tliis material had to be very simple and chiefly visual in character. Charts, 
pictures, and posters were prepared for the use of the visitadora and the schools 
in their teaching. One of the most effective teaching aids was a film strip to be 
used as a series of slides. Along with this a recording was made to teU the 
proper stoiy to go with the pictures. A great variety of subjects was covered 
in these film strips. 

When I left Brazil in late August, thirty-five health centers were in opera- 
tion. Bach was staffed with from one to three physicians, several visitadoras 
and the necessary malaria field workers, sanitary inspectors and laboratory 
workers. These health centers served as a small health department and con- 
ducted campaigns against the prevalent diseases as weU as a general health 
education program. Special clinics for children, expectant mothers, tubercu- 
losis, venereal diseases and nutrition were developed. In areas where special 
problems existed, clinics were organized to handle these. In most of these places 
there were no other physicians, so that medical care also had to be given. 

Safe water supplies and latrine projects were provided in these communities. 
In a few of the larger towns fairly extensive water and sewer systems were 
installed, usually on a cooperative basis with the municipality. 

Providing and operating hospitals was avoided as much as possible. Hos- 
pitals are expensive to operate. Simply treating the diseases that 'were prev- 
alent did not solve the problem. We felt that the money and work expended in 
preventive medicine would reach more people and have more permanent and 
far-reaching effects than if directed into medical care. We did operate six 
hospitals at key points to care for the more serious cases. 

Many requests were made of us for assistance in developing nursing educa- 
tion in Brazil. We assisted in the organization and operation of four tlireeyear 
nursing schools and gave consultation to several others. 

Through the office of Inter- American Affairs we were able to give scholar- 
ships for study in the United States to 153 Brazilians. These scholarships were 
in public health, sanitaiy engineering, public health nursing, and the specialties 
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of tuberculosis, venereal disease control, child welfare, pediatrics, maternal 
welfare, and health education. 

These people either have returned or will return to Brazil to work in the 
program we started or in one of the state health departments. 

Will Brazil carry on this program? I think so. With the group of health 
workers developed and due to the fact that the program is simple and within the 
technical and financial means of Brazil to support, I liave every reason to be- 
lieve the work will continue and even be expanded. Brazil is even now putting 
over one million dollars a year into this special program. 

I realize that in discussing these problems a rather unfavorable impression 
might be obtained of a wonderful country. Unfortunately the worst aspects 
have been presented of necessity in such a discussion, though I have attempted 
to tell of some of the really fine things that are being done, 

I am very fond of Brazil and regard it as a great and beautiful country. 
The progress in almost every field that has been made in the last twenty years 
is astounding. There are many industrial centers developing and many new 
industries. Large steel mills, motor and machine factors, and textile mills are 
in operation. The building booms in Bio de Janeiro and Sao Paulo are greater 
than anything the United States has known, and they are showing the waj’^ in 
modem architecture. Great emphasis is being placed on education and schools, 
and cultural institutions are increasing rapidly. 

In conclusion, the principal observations that were made regarding the 
child welfare problem in Brazil might be summarized as follows : 

1. The chief causes of illness and death, in adults as well as in children in 
Brazil are preventable diseases. 


2. These diseases are due primarily to poor environmental sanitation and 
the lack of public knowledge* regarding basic health facts. 


u ■ problems are conmnmity problems and must be attacked by 

the health education of the leaders and the masses. 

’ ti ohild health program can be effective until a general health program 


5. Last, to show how in our 
to meet the problems by developing 


special Health Organization we attempted 
a simple and basic health program. 
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FOURTEENTH ANNUAL MEETING OP THE AMERICAN ACADEMY 

OP PEDIATRICS 

Detroit, Mich., Jan. 15 , 16 , 17 , and 18 , 1946 
POST-WAR CONFERENCE ON CHILD HEALTH 
Program 
T%iesday 

10:00 A.M, Clinics: Children’s Hospital of Michigan, Herman Kiefer Hospital, Henry 
Ford Hospital 

7:00 p.M. Child Health Activities in Hrazil. Einor H, Cliristopherson, M.D., Assistant 
Director, Division of Health and Sanitation, The Institute of Inter-American 
Affairs 

Wednesday 

9:00 A.M. The Diagnosis and Treatment of Recurrent Attacks of Rheumatic Fever. Arild 
E. Hansen, M.D., Professor of Pediatrics, School of Medicine, University 
of Texas 

Histoplasmosis. John H. McLeod, M.D., Washington, D. C. 

Discussion. Chester W. Emmons, Ph.D., Principal Mycologist, United States 
Public Health Service 

Facts and Figures in Pediatric Medicine. Marguerite F. Hall, M.A., Ph.D., 
Associate Professor of Public Health Statistics, School of Public Health, 
University of Michigan 

12:00 N. Luncheons 

The Committee on Rheumatic Fever. Alexander T. Martin, M.D., Chairman 

The Committee on Cooperation With Nonmedical Groups. Albert D. Kaiser, 
M.D., Chairman 

Tlie Committee on School Health. Harold H. Mitchell, M.D., Chairman 

The Committee on Fetus and Newborn. Ethel C. Dunham, M.D., Chairman 

The Committee on Mental Health. Bert I. Beverly, M.D., Chairman 

2:00 P.M. Streptomycin: Clinical and Experimental Observations. H. G. Hinshaw, M.D., 
Ph.D., Associate Professor of Medicine, Mayo Foundation 

Influenza. Thomas Francis, Jr., M,D.,^ Professor of Epidemiology and Chair- 
man of the Department of Epidemiologj^, School of Public Health, University 
of Michigan; Director, Commission on Influenza, Army Epidemiological 
Board 

Report of Committee on Post-War Courses in Pediatrics. Irvine McQuarrie, M.D., 
Chairman 

5:30 P.M. State Chairmen’s Meeting •: 
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;00 P.M, 


Poliomyelitis— Modem Treatment and Ncuro-Patliology. Hart E. Van Ktper, 
M.D., Assistant Medical Director, National Foundation for Infantile 
Paralysis, Chairman 

The Psychological and Psychiatric Implication of Poliomyelitis Bronson 
Crothers, M.D., Clinical Professor in Pediatrics, Harvard Medical School 
The Pediatrician’s Eesponsibility in Diagnosis and Early Care of Poliomyelitis. 
Philip M. Stimson, M.D., Associate Professor in Pediatrics, Cornell Hni- 
versity Medical College; Director of the Knickerbocker Hospital, Polio- 
myelitis Demonstration Unit, New York City 
Neuro-Pathology of Poliomyelitis. Howard A. Howe, M.D., Poliomyelitis Re- 


search Center, The Johns Hopkins University 
Orthopedic Care of Poliomyelitis. B. Plato Schwartz, M.D.j Associate Professor 
of Surgery, Uiuversity of Bochester, School of Medicine 
Tiie Place of Physical Medicine in Poliomyelitis. Robert L. Bennett, M.D., 
Director of Physical Medicine, Georgia Warm Springs Foundation, Warm 


Springs, Ga. 


Tlmrsday 

8:00 A.M. Beport of Committee on Post-War Planning. Warren R. Sisson, M.D., Chair- 
man 

Report on Pending and Proposed Child Health Legislation. Joseph S. AYall, 
M.D., President 

The Movement in. Medical Economics. Nathan Sinai, M.D., D.P.H., Professor 
of Public Health, Director of Bureau of Public Health Economics, The 
School of Public Health, University of Michigan 
2:00 p.sr. Infectious Hepatitis: Etiology and Epidemiology. Joseph Stokes, Jr., M.D., 
Professor of Pediatrics, University of Pennsylvania 

Acute and Clironie Infectious Hepatitis Without Jaundice. Richard B. Capps, 
Major, M.C., Chicago, 111. 

Cerebral Anoxia in Pediatrics. Frederic Schreiber, M.D., Professor of Neu- 
rological Surgery, College of Medicine, Wayne University 
7 ;30 p.M. Banquet 


Friday 

9:00 A.M. The Borden Award 

Business Meeting. Joseph S. Wall, M.D., Presiding 
Election of Officers 
Installation of New President 


Meeting of Executive Board 
Jan. 13 and 14, 1946 

.1 n Board of the American Academy of Pediatrics was held in 

I ook-Cadillac Hotel, Detroit, Mich.', on .Sunday and Monday, Jan. 13 and 14, 1946. 

o.in 3.? President, Dr. Joseph S. Wall, on Sunday at 

Hill t" '• w'ni Drs. Wall, Durand, Munns, Quillian, Stringfield, Lee Forrest 

Hill, Lems Webh Hill, Pease, Bmce, Spickard, Hurtado, Martmer, and Gndee. 

linn, business was the consideration of applicants. The following applica- 

tions vs-CTo submitted by the Eegional Committee of Eegion I: 


Eleanor L. Adler, Yonkers, N. Y. 

Olga E. AUers, Brookline, Mass. 

Samuel R. Berenberg, New York, N. Y. 
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James Thomas Cameron, Quincy, Mass, 

Solkin C. Copeland, Philadelphia, Pa. 

Max P. Garber, Rochester, N. Y. 

Henry M. Glaubman, Hartford, Conn. 

Ernest P. Gordon, Yonkers, N. Y. 

Milton M. Greenberg, Washington, D. C. 

Dorothy S. Jaeger-Lee, Washington, D, C. 

Herbert B. Johnson, Kingston, N. Y. 

Edmund N. Jojmer, New York, N. Y. 

Herman B. Katzman, Brooklyn, N. Y. ^ 

William J. Kelley^ Roslindale, Mass. 

Anna P. EJemmer, Lancaster, Pa. 

Lawrence Kuskin, Brooklyn, N. Y. 

Max Landsberger, Buffalo, N. Y. 

Jacob D. Leebron, Philadelphia, Pa. 

Virginia C. Lent, Hempstead, N. Y. 

Dario Morelli, Wakefield, Mass. 

Lyon M. Pearlman, Ottawa, Ont., Canada 
Louis M. Platt, Rochester, N, Y. 

Ralph Lewis Provrda, Syracuse, N. Y. 

Henry Rabnowitz, Brockton, Mass. 

Cliarles Kingsley Rowan-Legg, Ottawa, Ont., Canada 
William L. Rumsey, Jr., Elizabeth, N. J. 

Edward R. Schlesinger, Syracuse, N. Y. 

Samuel Silber, Brooklyn, N. Y. 

Anthony G. Stigliano, Brooklyn, N. Y. 

Edward Michael de Tona, New York, N, Y, 

Dorothy V. Whipple, Washington, D. C. 

Dr. Stringfield moved that these applicants be elected to membership. The motion was 
seconded and carried. 

The applications of Dr. Edward Michael De Tona of New York City and Dr. Jacob D. 
Lebron of Philadelphia were considered. It was moved by Dr. Stringfield, seconded, and 
carried that they be elected to membership. 

The following applications were submitted by Region II: 

Charles E. Anderson, Jr.^ Shreveport, La. 

Jay M. Arena, Duke Hospital, Durham, N. C. 

John M. Lee, Nashville, Tenn. 

Thistle M. McKee, Alexandria, Va. 

Martin G. Neely, Birmingham, Ala. 

Benjamin Owen Ravenel, Charleston, S. C. 

George W. Salmon, Houston, Texas 
Jolm Hostley Soady, Asheboro, N. C. 

Jack Tepper, Chattanooga, Tenn. 

It was moved by Dr. Bruce, seconded, and carried that these applicants be accepted. 
The following applications were submitted from Region III: 

Mary Daniel Ames, Detroit, Mich. 

George E. Anthony, Flint, Mich. 

Philip L. Aries, Chicago, HI. 

Katherine Howard Baird, Wauwatosa, Wis. 

Rowine Hayes Brown, Chicago, HI. < 

Robert Peers Buckley, Duluth, Minn. 

Frank Stephen Cross, Lansing, Mich. 

Eugene Gettelman, Chicago, HI. 
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Sidney A. Kauffman, Indianapolis, Ind. 

"Willard Z. Kerman, Chicago, HI. 

Ernest Bobbins Kimball, Jr., Evanston, HI. 

Herbert C. Miller, Kansas City, Kan. 

Howard E. MiUer, Peoria, HI. 

Wesley Stephan Koch, Cliicago, 111. 

Glenn B. Patrich, Blhhart, Ind. 

Iwan Eosenstern, Evanston, HI. 

Ashley Weech, Cincinnati, Ohio 

It was moved by Dr. Lee Forrest Hill, seconded, and carried that these applicants be 

accepted. -d • 'taf. 

The following applications were subuntted ironi Kegion In ‘ 

Ellis Adams, Great Palls, Mont. 

William Thomas Auld, Stockton, Calif. 

Donald J. Bourg, Portland, Ore. 

Mollie Chalfiix, Oakland, Calif. 

Carl A. Erickson, Pasadena, Calif. 

John Kichard Jimerson, Long Beach, Calif. 

Harry H. Luslgnan, klonterey, Calif. 

Roderick A. Isorton, Tacoma, Wash. ^ 

Gordon L. Bichardson, Hollywood, Cali£ 

Harold Weatherman, San Diego, Calif. 

It was moved by Dr. Spickard, seconded, and carried that these applicants be accepted. 
The following applications were submitted by Begion V : 

Waldyr de Abreu, Bio de Janeiro, Brazil 
Hnmberto Arroyo Parejo, Caracas, Venezuela 
Alvaro Serra de Castro, Bio de Janeiro, Brazil 


Dr. Hurtado moved that these applicants be accepted. The motion was seconded and 
carried. 

The following were elected to Emeritus Pellowship : 

William Bradley, Philadelphia, Pa. 

Guy I. Bliss, Long Beach, Calif. 

Howard C. Carpenter, Philadelphia, Pa. 

James Dunn, Davenport, Iowa 


The folloadng resignations were accepted: 

Herbert Archibald, Oakland, Calif. 

Cliaries H. Sturtevant, Philadelpliia, Pa. 
Henry P, Wright, Montreal, Que., Canada 


Dr. Franklin Henry Top, Detroit, Sfich., was elected to Associate Membership. 

Dr. Grulee reported that the name of Dr. Donald Patterson of London, England, had 
^en suggested for Honorary FeHowship. It was moved, seconded, and carried that Dr. 
Patterson be elected to Honoraiy' Fellowship. 

The names of three men in arrears for dues were presented and the Secretary was in- 
structed to notify them that unless dues were paid to date they would be dropped from 
membership. 


The report of the President was presented by Dr. Wall. 

The report of the Secretary was presented by Dr. Grulee. It was moved, 8econae( 
and carried that tlie report be accepted. ’ 
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The report of the Treasurer was presented by Dr. Grulee. The salaries of the office 
assistants were discussed by Dr. Grulee. It was moved, seconded, and carried that Mrs. 
Bundy’s salary be raised to $250 a month and that of Mrs. Fuger to $150 a month (she is 
paid an additional $25 for assistance to Dr, Grulee in editorial work). 

In the absence of Dr, Grulee and Dr. Martmer, their salaries were discussed by Dr. Wall. 
It was moved, seconded, and carried that Dr. Grulee ’s salary be increased to $12,000 a year 
and Dr. Martmer 's to $2,000 a year. All salary increases to take place as of January 1. 

The next order of business was the report of tl\e Regions. 

The report of Region I was accepted as published. It was moved, seconded, and 
carried that the name of Dr. Paul W. Beaver of Eichester, N. Y., be recommended to the 
President for appointment as Associate Regional Chairman of Region I. 

Tlie report of Region II was accepted as published. 

The report of Region III was accepted as published. It was moved, seconded, and 
carried that the name of Dr. Roger Kennedy of Rochester, Minn., be recommended to the 
President as Associate Chairman for Region III, 

The report of Region IV was accepted as published. 

The report of Region V was discussed by Dr. Hurtado. It was moved by Dr. Hurtado, 
seconded, and carried that the President appoint a committee consisting of members of the 
Executive Committee and of the Latin-American group to consider the subject of a Pan- 
American Congress in 1948, the committee to report at the annual meeting in 1946. 

The question of dues for Region V was discussed by Dr. Hurtado. It was moved by Dr, 
Hurtado, seconded, and carried that as the result of his knowledge of the situation the dues 
for members in Cuba, Brazil, Colombia, and the Dominican Republic be made the same as the 
dues of members in the United States, namely, $20 a year, and that the dues for members 
in the remaining countries be made $10 a year except for new members elected after July 
1, 1946, who would pay $20 a year, 

Tho meeting recessed for dinner at 5:40 p.m. and reconvened at 8:00 P.M. 

The first order of business was the reports of Standing Committees with State Activities. 

The Secretary read a letter from Dr. Fairfax Hall concerning the work of the Com- 
mittee on Contact Infections and in which he tendered his resignation as Chairman of the 
Committee. It was moved, seconded, and carried that the resignation of Dr. Hall be accepted 
and that the incoming President appoint his successor as Chairman and another member of 
the Committee. 

The report of the Committee on Cooperation with Nonmedical Groups was accepted as 
published. 

The report of the Committee on Governmental and Medical Agencies was accepted as 
published. 

The next order of business was the report of Standing Committees. 

The report of the Committee on Fetus and Newborn contained questions by Dr. D. 
Lesesne Smith concerning the use of penicillin in place of silver nitrate for eye prophylaxis, 
and by Dr. Jerome Glaser concerning the definition of the newborn period. It was moved, 
seconded, and carried that the Secretary write the Chairman of the Committee instructing the 
Committee to continue its investigations concerning the use of penicillin in place of silver 
nitrate and report at a future meeting. 

Concerning the letter of Dr. Glaser, it was moved, seconded, and carried that the 
Executive Board concur in the recommendation of the Committee. 

Dr. Wall presented the report of the Committee on Legislation. 

Dr. Grulee reported for the Committee on Pan-American Scholarships. 

Dr. Grulee reported for the Committee on Pediatric Awards. 

Dr. Martmer reported for the Program Committee. 

The next order of business was the reports of Special Committees. 

Dr. Martmer reported regarding redistricting the Academy. It was moved by Dr. 
Stringfield, seconded, and carried that the report of the Committee on redistricting the 
Academy be accepted, that the report be mimeographed and copies presented to the members 
at this meeting} that the question be voted on at the next annual meeting of the Academy 



amekican academy of pediatrics 


351 


along with such changes in the bylaws as would make them consistent witli the new districting 

of reported concerning life membership in the Academy. It was moved by 

Dr. Munns, seconded, and carried that the report be held over for T flv 

It was moved by Dr. Strin^cld, seconded, and carried that the Committee be thanked by 

the Executive Board for their report. 

The meeting adjourned at 9;5o r.M. 

The Monday morning sespion was called to order by the President at 10 a,m. In addition 
to the members of the Executive Board there were present by invitation Drs, Ilugli McCulloch, 
Warren Sisson, and John Hubbard. 

The first order of business was the report of the Committee on Cooperation \vith the 
American Legion by Br. MeCuUoch. It was moved, Ecconded, and carried that tlie report be 
accepted. 

The next order of business was the report of the Committee on Bheumatic Fever by 
Br. McCulloch. It was moved, seconded, and carried that the Tceommendatiohs of Br. 
McCulloch that the Executive Board approve the Council on Bheumatic Fever as established 
under the articles he presented and appropriate the sum of $100 for memberphip in the Council. 

Under unfinished business, the Secretary stated that Br. Hurtado had proposed the name 
of a Havana pediatrician for Honorary Membership. It was moved, seconded, and carried 
that the former action of the Board be applied in this case, namely, that no honorary mem- 
bers are elected from the United States, Canada, or Latin America. 

The report of the Committee on Geographical Bistribution of Pediatricians was refceived. 
It was moved, seconded, and carried that the report be accepted and the Secretary w^as in- 
structed to write a letter of commendation to Br, Goehle. 

The Secretary read a letter from Br. Carl H. Smith requesting that the Committee on 
National Befense be continued, and it was so ordered. 

Br. Grulee reported for the Committee on Post-War Courses in Pediatrics. 

The report of the Committee on Post-War Planning was presented by Br. Warren 
Sisson who, in turn, introduced the Executive Secretary, Br. John Hubbard. Br. Hubbard 
outlined the proposed plan. 

It was moved, seconded, and carried that the Executive Board confirm the appointment 
of Br. Hubbard at a salary of $10,000 a year. 

The question of obtaining funds for the work of the Committee was discussed. It was 
moved, seconded, and carried that this matter be tabled until a subsequent meeting of the 
Board to give Br. Grulee opportunity to make some investigation. 

The report of the Committee on Junior Pegistry was accepted. 

The Nominating Committee presented the following report: 

President-Elect: Br, Lee Forrest HBl 

Chairman of Kegion IXt: Br. George F, Munns 

The meeting recessed for luncheon at 1 p.if. and reconvened at 2 p.m. 

Br. Martha Eliot was present by invitation. 

The fir^ order of business was the report of the American Board of Pediatrics by Br. 
CO ' ' It was moved, seconded, and carried that the report be accepted, 

Pr. Martha Eliot discussed the relations of the Academy with the Children's Bureau 
and angered questions put to her by the members of the Board. 

J up miscellaneous business. The Secretary read a letter from 

Mr. htem regarding framing of certificates. 

fieM Katioaal Planning Association. Dr. String- 

St York t organuation fn 

Srvl oi this - - 
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The Secretary read a letter from Dr. Henry G. Poncher regarding scientific exhibits. 
It was moved, seconded, and carried that the Secretary handle this matter and report at the 
June meeting of the Executive Board. 

Dr. Wall said he had received a letter from Dr. Harold Mitchell concerning the National 
Council of Scientific, Professional, Art, and White Collar Organizations. It was agreed that 
Dr. Mitchell should continue as an observer of this organization. 

The Secretary read a letter from Mr. A. D. Bose pertaining to the translation of the 
Child Health Eecord into Spanish. The request was granted. 

The Secretary read a letter from Dr. John A. V. Davies in referring to special events 
connected 'with the meeting of the Academy and his disapproval of same. 

The Secretary read a letter from Dr. Harvey P. Garrison concerning hotel reservations. 
It was moved, seconded, and carried that the Secretary be authorized to reply to Dr, Garrison 
that he is not responsible for the reservations of State Chairmen, 

The Secretary read a letter from Dr. Leona Baumgartner regarding French pediatricians. 

The proposed changes in the By-Laws supported by the Executive Board at its meeting 
June 15, 1945, had been sent to the membership by mail and the vote was 172* for acceptance 
and 1 against. It was moved, seconded, and carried that the vote of the membership be 
approved for the following changes: 

Article m, Section 2, page 11, the words with the exception of J^egion Y be deleted. 

Article HI, Section 4, page 11, following the word President,^' annually be inserted 
followed by a comma. 

In the same section, page 12, top line, a comma be inserted after ^^Eegional Chairmen. 

The Secretary read a letter from Dr, Coe asking that a section on Surgical Diseases of 
Cliildren be included in the Academy program. It was moved, seconded, and carried that the 
Secretary write Dr. Coe and tell him that at the next meeting a round table on the subject 
will be provided. 

The Secretary requested that he be empowered by the Executive Committee to resign 
from the Advisory Committee of the Children's Bureau. It was suggested that tlie matter 
be held over until the next meeting. 

The question of publicity was discussed by the Secretary. He was instructed to discuss 
wdth Mr. Selz the cost of a permanent publicity man. 

The question of holding an International Congress on Pediatrics was presented by Dr. 
Helmholz. It was moved by Dr. Spickard, seconded, and carried that it be the consensus of 
opinion that in view of the proposed Pan-American Congress in 1948, that the question of 
holding an International Congress be deferred until after the meeting of the Pan-American 
Congress. 

The question of the place and time of the next annual meeting was discussed. It was 
moved, seconded, and carried that the time and place be left to the President and Secretary, 
wdth the preference for the Southwest, particularly Dallas. 

The President said that last year the Board authorized the expenditure of $25 for 
membership in the Child Welfare Information Service. It was moved, seconded, and carried 
that $25 be again subscribed. 

The meeting adjourned at 6 p.m. to meet on Tuesday at 5 p.m. and again on Tliursday, 
at 12 o'clock noon. 

Eeport of Committee on Redistricting Membership 

Keport of the committee appointed by the president on the recommendation of the 
Executive Board of the American Academy of Pediatrics to consider the redistricting of the 
membership on the basis of number of members so as to provide for more equitable representa- 
tion on the Executive Board. 

The committee submits the following plan : 
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HISTORIC.VL 

At the time the Academy Avas organized it v>-as necessary to provide some fo™ ' 
equitable distribution of the representation on the Eseentivc Board. 

fwr regions with which we arc all familiar were set np. A natural division was into h 
Eastern, Sonthem, Middle ■WcBtcrn, and Ear Western Slates. , . ^ ^ v „ 

With the passage of time it has become evident that such a division has ceased to be a 
satisfactory method of providing representation on the Executive Board. With the arge 
increase in membership of the Academy it has been suggested that the problem of rcdistncting 
be studied so as to pro\ide equitable reprepcntatlon on tbe basis of number of members. 

This committee proposes that the United States, Canada, Ha^vnii, and Puerto Kico be 
divided into eight (8) districts of approximately equal numbers of membors. District 9 would 
comprise the Latim American countries now constituting Region V, 

Each district would be represented on the Executive Board by a district chairman 
who would represent the members of his district as well as serve in the sarne capacity as the 
present Eegional Chairman, 

District Chairmen would be elected by the membership in the same manner as is now 
provided for the election of Eegional Chairmen and would serve for a period of eight (8) 
years. In this way there would bo one new member of the Executive Board elected each year 
so as to provide stability to the Executive Board and at the same time assure a constantly 
changing membership. 

Under such a plan the present regional activities which consist almost entirely of the 
arranging of Clinical Sleetings in the spring of each year would be discontinued and in place 
of such Eegional Meetings it is proposed that a spring meeting or meetings would be provided 
through the effort of the Academy and the Secretary's Office. Such meeting or meetings would 
be held at strategic cities throughout the United States so as to afford those members who 
were not able to attend the Annual Meeting in the fall an opportunity to attend, a Clinical 
Meeting at which subjects could be presented which should be brought to the attention of the 
membership. 

In this coimection the meeting of the Executive 'Board in the spring could coincide with 
one of these meetings and enable the membership and the Executive Board to discuss matters 
of mutual interest. 

Under such an arrangement the regional groups would be relieved of the responsibility 
for arranging such meetings as well as the financial responsibility which has proved a 
burden in some instances. 

Such a meeting or meetings could be expected to pay their own way through the sale of 
exhibit space because of the greater attendance which would be assured through making them 
open to all members of the Academy as weJl as to others interested in pediatrics if the 
Executive Board should feel this would be a proper course. 

Should the Executive Board feel that one meeting a year is sufficient it would still he 
posmble under such an arrangement as has been suggested for the State Chairmen of the 
various districts to get together at such times as might seem advisable. 

BECOAIMENDATIONS 

ExTCUtive Board submit to the membership the proposal that the Academy 
members in rach distS. 

duties and reqnnnsiE'rh'^^^ represented by a district or Eegional Chairman with all the 
duties and responsibility now held by a Eegional Chairman. 

prescribed in t”oitUntffiu. Regional Chairmen be done in the manner now 

5 That thl ^ District Cliairman he for a period of eight (8) years, 

of the’ American Awdemv'^ empowered to make all necessary changes in the Bylaws 

report. ^ ^cdmtrica to accomplish the Eedistricting as proposed in this 
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District 1 


Maine 

6 

New Hampshire 

5 

Vermont 

6 

Massachusetts 

78 

Connecticut 

60 

Rhode Island 

14 

Quebec 

19 

Total 

188 

District B 


New York 

210 

District S 


Pennsylvania 

118 

New Jersey 

74 

Delaware • 

6 

Total 

198 

District 4 


Maryland 

'27 

Washington, D. C. 

33 

W. Virginia 

9 

Virginia 

31 

N. Carolina 

24 

S. Carolina 

11 

Georgia 

33 

Plorida 

27 

Puerto Rico 

3 

Total 

198 

District 5 


Michigan 

80 

Indiana 

20 

Ohio 

92 

Kentucky 

16 

Ontario 

18 

Total . 

226 

District 6 


North Dakota 

3 

South Dakota 

2 

Nebraska 

13 

Minnesota 

33 

Iowa 

15 

Wisconsin 

19 

Illinois 

134 

Saskatchewan 

1 

Manitoba 

1 

Total 

221 


District 7 


Kansas 

8 

^Missouri 

42 

Oklahoma 

14 

Arkansas 

4 

Texas 

78 

Louisiana 

27 

Tennessee 

31 

Jklississippi 

11 

Alabama 

21 

Total 

236 

District 8 


Montana 

4 

Idaho 

3 

Wyoming 

1 

Utah 

8 

Nevada 

2 

Colorado 

17 

Arizona 

7 

New Mexico 

4 

British Columbia 

3 

Washington 

20 

Oregon 

9 

California 

131 

Hawaii 

3 

Total 

212 


District 9 

The La tin- American Countries 158 


District 1 188 

District 2 210 

District 3 198 

District 4 198 

District 5 226 

District 6 221 

District 7 236 

District 8 212 

District 9 158 


Report of Committee on Post-War Planning' 

Thursday, January 17 

PROGRESS AND PLANS OF THE STUDY OP CHILD 
HEALTH SERVICES 

Dr. Warren R. Sisson, Chairman of Committee, and 
Dr. John P. Hubbard, Director of Study 

A t the meeting of the American Academy of Pediatrics in Detroit, Jan. 14-18, 1946, 
there was much discussion of the progress and plans of the Study of Cliild Health 
Services in meetings of the Executive Board and State Chairmen, as well as more detailed con- 
sideration by the Committee for the Study of Child Health Services. Furthermore, a panel 
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dUcu«s(oa was presented to a general meeting o£ the Academy on the morning of Jan._17, 
1940. Bather than reporting tlie minutes of these meetings m full, they are summarized 

here. 


ilEETIKGS WITH THE EXECUTIVE BOARD 

In meetings held -with the Executive Board, Brs. Sisson and Hubbard reviewed the 
development of the Study since its adoption by the Academy at the annual meeting in t. 
Eouis in Kovember, 1944. 

Careful consideration was given to the proposed budget. It was realized soon after the 
Study was first undertaken that the original §8,000 was going to turn out to be a relatively 
small item to prime the pump. The budget which has now been drawn up to show the total 
cost of the .Study for a period of two years from the present date, includes; 

1. $29,000 apportioned to the Academy to cover salaries of the Director, Assistants, and 
their travel 

2. $69,400 apportioned to the United States Public ^Health Service, representing' the 
salaries of personnel assigned to the Study and the value of coding and statistical equipment 
supplied by the Public Health Service 

3. $25,900 apportioned to the Children’s Bureau representing the salaries of personnel 
assigned to the Study by the Children’s Bureau 

4. $111,800 which it is anticipated should be made up by the States in order to tinance 
in part the cost of the Study udthin their own boundaries 

5. $203,800 from other sources for the costs not covered above of salaries and travel 
of additional personnel, office expenses, printing, etc. 


The total budget made up on this basis is $439,900. As reported elsewhere in the 
minutes of the Executive Board, action was taken to approve this budget and to appoint a 
Ways and Means Committee to attempt to raise the amount of approximately $200,000 appor- 
tioned to ‘‘other sources,” Furthermore, it was voted to withdraw from the reserve fund 
of the Academy an additional $10,000 for the expenses of the Study, 

Attention is also directed to the fact that the Executive Board voted to change the 
name of the committee of nine, of which Br. Sisson is Chairman, from the Committee on Post- 
War Planning to the Committee for the Study of ChUd Health Services. 


SUililARY OF DISCUSSION AT GENERAL SIEETING AND AT MEETING 
WITS STATE CHAIRitEN 

Tanel Dis<^$t<m Tresented to General Meeting^ — ^A panel discussion was presented to a 
general meeting of the Academy on the morning of Jan. 17, 1946, as follows: 

1. General Scope and Purpose, Dr. Warren P, Sisson, Chairman 

2. Admimstrative Orgamzation, Dr. Cliaries E. IVilliams, Jr., Executive Secretary from 
the United States Public Health Service 

3. Questionnaire Schedules, Dr, Katherine Bain Executive Secretary from the Children’s 
Bureau 

4. Pc^ew of the PUot Study in North Carolina, Dr. Arthur H. London, Jr., State Chair- 
man from North Carolina 

Further Conduct of the Study, Dr. John P. Hubbard, Director of Study 

0. mat Do Wc Hope to Get Out of It? Dr. Henry F, Helmholz 

nf the scope and purpose of the Study, Dr. Sisson emphasized the importance 

objective and quoted from the resolution adopted by the 
U A In * make available to all mothers and children in the 

which ^ preventive, diagnostic, and curative medical services of high quality, 

winch used m cooperation with the other services for children, will make this 
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an ideal place for children to grow into responsible citizens. And as a first step toward 
this end, the recommendation 'Hhat the American Academy of Pediatrics request the 
United States Public Health Service and the Children's Bureau to undertake with the 
Academy a survey in every state to determine . . . information concerning the present situa* 
tion and extension of personnel and facilities needed in each state to meet the objectives as 
stated. . . 

The content of the Study falls into four major fields of inquiry: pediatric education; 
distribution, qualification, and activities of professional personnel; hospital and clinic 
facilities; and general health services. 

1. Pediatric Pdiication, — ^Basic to any study concerned with health of cliildren is a 
study of education of physicians in pediatrics, both general practitioners and specialists. 
It is proposed to make a study of the sixty-six medical schools in the country to determine the 
quantity and quality of training in pediatrics: undergraduate, intern and resident, post- 
graduate for general practitioners, pediatric nursing, and others. Data will be obtained on 
staff, curricula, number of pediatric beds available for teaching, and opportunity for study 
of pediatric specialities such as allergy, rheumatic fever, and mental hygiene. 

This part of the study will be carried out on a national basis, rather than State by 
State, and will be the responsibility of a special committee composed of pediatricians well 
qualified in the field of medical education. 

2. Distribution j Qualifications, and Activities of Professional Personnel, — It has long 
been recognized that most of the pediatricians are in cities, but that even there much of the 
care of children is given by general practitioners. In this part of the study, data will be 
collected on distribution of pediatricians (diplomates and nondiplomates), general practi- 
tioners and specialists competent to handle certain specialized care of children, as surgeons, 
allergists, cardiologists, and psychiatrists. Information will be sought in each community 
concerning availability of physicians and facilities for procedures essential for emergency 
diagnosis and therapy of sick infants such as: transfusing newborn infants including Rh 
typing, provision of intravenous fluids, provision of artificial respiration and oxygen, facilities 
for tracheotomy, and essential bacteriological and chemical determinations. An attempt 
will be made through special questionnaires to estimate the amount of time devoted by general 
practitioners to the care of children, and the extent to which they have had postgraduate 
training in pediatrics. It is hoped also to gather data from pediatricians relating to size 
of case load, through recording of cases seen in a definite period, as for one week or one 
month, in the home, office, hospital, or in consultation, 

3. Sospital Facilities, Including Outpatient Clinics, and Laboratorics.-^ForUmixteij, a 
comprehensive study of hospitals by the Commission on Hospital Care is already under way. 
Much of the material being gathered in the hospital survey is identical with that desired 
by the Academy survey, though much more detailed material on pediatric and newborn care 
is needed. Arrangements are being made to use material from the hospital survey and to 
supplement this with data obtained on a supplementary schedule. Data on outpatient clinics 
and on laboratories are to be included. 

4. Sealth Services for Children, — The survey will cover the extent and quality of such 
services as child health conferences, school health services, medical care programs, immuniza- 
tion services, child guidance services, and public health nursing. Some of the information can 
be supplied by State health agencies. Other parts will have to be gathered directly. 

The administration of the Study has been organized under the guidance of the Com- 
mittee made up of nine, all of whom are members of the Academy. An additional Advisory 
Committee consists of Br. Joseph S. Wall, Dr. Martha M. Eliot, and Mr. George St, J. Perrott. 
The central executive and administrative committe is as follows: Dr. Jolm P. Hubbard, 
Director, Drs. Katherine Bain and Charles L. Williams, Jr., Executive Secretaries. 

The central office has been established in Washington. It is, in a way, considered un- 
fortunate that the center of the Study is in Washington, D. C., suggesting to some that this 
is therefore a Federal project. It is very definitely not a Federal project, but rather 
an undertaking of the Academy with the primary responsibility remaining in the hands of 
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the Academy. Only by virtue of the generous and ossentiai assistance of the 
govemment^gcncics has it seemed wise in promoting the efficient conduct of the 
have the office in AYashington where full advantage may be taken of the 
resources of their statistical divisions. In addition to the executive staff, a limited field s 
ivill be added to assist States to organize the study locally and to carry Out that porti 
of the study dealing with pediatric education. This hold staff, together with members of the 
executive staff, will contact State Pediatric Organizations, stimulate their interest ^ ® 
survey and render consnltative service to the State executive staffs. After the first year of the 
study, the field staff will serve to maintain contact with local groups, leaving the central 
executive staff relatively free to analyze and study the data collected and to prepare a report 

It is felt that the part of the survey dealing with pediatric education, which largely 
concerns medical schools, can best be made by a staff working out of the central office. 
AVliere possible, however, local interest and participation will bo invited. 

In each State it is proposed that the State Chairman of the Academy appoint a study 
committee of Academy members with himself, or someone appointed by him, to act as chair- 
man. In addition there should be a State advisory committee composed of representatives 
from such groups as State Board of Health, hospital association, nursing organizations, 
welfare groups, farm groups, labor, and others. Subcommittees of technical members could 
be formed as needed, or individual members could be called on for technical advice. 

The State Staff to work under the Academy committee should consist of at least one full- 
time medical or nonmedical person to act as executive secretary and one clerk-stenographer. 
Large States may need tw’o or three people, while small States can operate with one, or even 
possibly part-time services. 

ITorth Carolina was chosen for a pilot study in order to test methods and establish 
procedures before undertaking the study throughout the rest of the country. The Study 
was supervised by the State Chairman of the Academy; the executive secretary was a 
health officer on loan from the United States Bublic Health Service. Enthusiastic support 
was given by the State Health Department, pediatricians, general practitioners, dentists, 
and lay groups. Much valuable experience was gained from the use of the survey schedules 
which were developed to obtain tho weeo^saTy infoTToation on the State level. These schedules 
are divided into three series. The first series had been integrated with those already being 
filled out by the Hospital Commission and "will serve to, supplement them with data of pediatric 
interest. The second series deals with general health services such as preventive services 
available in health jurisdictions, medical well-child conferences, dental services, mental hygiene 
services, services for the physically handicapped, communicable disease control, school health 
and public health nursing. The third series is intended to obtain information from personnel 
engaged in private practice: pediatricians, general practitioners and dentists- With the 
Study in North Carolina now reaching a successful conclusion, it is ready to be launched 
in other States. 

A 

The results to date from North Carolina have been very gratifying. The groundwork 
and plan of attack were formulated about the middle of October, 1945, and by Jan. 1, 1946, 
everj schedule had been mailed out and a good percentage of them was being returned. The 
t irtj .-even pediatricians of the State w’ere the central focus of the Study; the cooperation 
received from them was the keynote of its success. To as large an extent as possible, their 
oa was ightened by the efforts of the executive secretary. Letters were prepared for their 
sipia uro to e sent to the general practitioners, hospitals, and health agencies wdth whom 
^ contact. Of the total number of general physicians and surgeons 
C ) ) rougiout the State, 60 per cent have returned their questionnaires up to date. 

Jtormal expectancy of returns from questionnaires of this nature 
L ^ gratifying result. The questionnaires dealing with general 

bandied with the cooperation of the Public Health Department of the 
- 1 ! f seventy-two sent out to the Health Districts, returns have been received 
bo oblaincrsoon expected that a complete 100 per cent result will 
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In a detailed description of the questionnaire schedules, Ur. Bain emphasized the fact 
that they are not yet considered in final form. They have been through many revisions, and 
they are to be revised again in the light of the experience gained in North Carolina. Revised 
schedules, instructions for their use, and suggestions resulting from the Pilot Study are now 
being put together in the form of a field manual for the use of State Chairmen and Executive 
Secretaries. 

In describing the further conduct of the Study, Dr. Hubbard emphasized the responsi- 
bility of the pediatricians themselves. The Study was originally undertaken as a result of 
action arising in a meeting of the Academy as a whole. It is an attempt on the part of 
physicians to evaluate health services rendered by themselves and others concerned in the health 
and welfare of children. This effort will be successful only in so far as the responsibility is 
felt and accepted by each and every individual member of the Academy. In order that the 
Study may get well under way before this coming summer, the State Chairmen were requested 
to give thought now to the organization of programs witliin their own States so that they 
may be prepared to launch the Study in' their respective areas by the first of March. This 
then would allow from three to four months for the actual conduct of the Study before the 
summer season. If it does not get well under way before summer, it will drag into next fall 
and winter and much of its purpose and value will have been lost. 

Much discussion revolved around the question of the use to which the material gathered 
from the States is to be used. One of the valuable aspects of conducting the study of health 
services at the State level is that each State can work out its own pattern in accordance Avith 
local conditions. Having done so, each State will then have factual material available which 
may serve as a basis for drawing up plans for improving tlie health services within its own 
boundaries. Some States may choose to analyze the data themselves in their own way for their 
own purposes. There can be no objection to such a procedure. To all States wdll be made 
aA’ailable tho results of the Study following the digestion and analysis by the central technical 
staff. Eventually, and it is to be hoped that it will be Avithout delaj’’, a factual report Avill be 
published. Certain of the State Chairmen questioned the use to which tliis report Avill be 
put. It is not considered the function of the Study personnel to determine at the present time 
how this material is to be used. Obviously the Avhole Study Avill be valueless unless it can 
serve as a basis for recommendations to be made at a later date on the foundation of solid 
s factual data. But the Study personnel is not concerned with the formation of recommenda- 
tions; the job in hand is to gather the facts and analyze them as accurately and honestly as 
possible for presentation to the Academy. It will then be the responsibility of the Academy 
or its chosen representatives to outline any course to be taken as a result of the Study. As- 
surance Avas given by the Director that we are not noAv concerned Avith steering the ship in any 
particular direction but rather in determining Avhat equipment it has aboard. 

DISCUSSION 

DR. HENRY F. HELMHOLZ. — We hope to get from this study information Avhich Avill 
enable us to outline measures for insuring proper care of infants and children in every state 
in the union as well as in the various parts of the States. You have heard how the Study 
Committee of the Academy Avith the splendid help and cooperation of the Children’s Bureau 
and the Public Health Service is attacking the problem and Iioav it hopes eventually to gather 
the necessary information that will make it possible to outline for each community of each 
state the necessary steps to serA^e the local child population adequately. It aa’iII give us for 
the first time, on a national scale, the scope of the problem and the great variations in the 
type of medical care available at present and what type of care is necessary to develop for 
children in different parts of the country. 

It has already been shoAvn that a medical organization, the American Academy of 
Pediatrics can set up an investigation for the welfare of American children so well that it 
meets the ^approval of two governmental agencies and they are AAulling to back the investiga- 
tion with means that far exceed ours. By the cooperation of the Academy, the Children’s 
Bureau, and the Public Health Service, the present status and essential needs for cliildren in 
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all parts of our country can be aeterminca. This information is funaamcntul 
adequate program of infant and cbiia care can be ivorkcd out. It sbouia bring out as nc 
befoTC ^vl^c^o the pediatrician fits into a child care program for aJl children. 

mat are the functions of a pediatrician t Arc we pediatricians fulfilling our entire 
duties when we all continue to do general practice limited to an age period? There are only 
enough pediatricians to care for one-tenth of the children on this basis. How arc we going 
to influence the life of the other nine-tenths of the child population that do not have access 
to the care of a pediatrician? Do wc plan to increase our number tenfold to care for all the 
children or shall we function by raising the standard of child care given by the general 
practitioner: As educators in a graduate school system or as consultants in state and county 


health departments? 

Unlness we have definite ideas as to the solutions of these problems^ we null not be in a 
position to offer constructive advice to the national planners of child health. As you know, 
there are several bills before Congress now that have to do with child health, all with the 
object of giving greatly increased services to children. It is my belief that our survey or a 
similar survey must be available before the work can be started. It would seem that state 
plans, and the planning is to be on a state basis, cannot be made without such a survey. It 
would reiiuire many months of work by the state departments of health to gather the in- 
formation that the Committee aims to obtain in its study. Since the training of the neces- 
sary personnel will take many i additional months, I am not W'Orried that legislation will be 
passed before the Committee completes its study. 

At this point it is well to recall that in 1910 there was not a well-organized clinic in 
the United States for the training of pediatricians, there was no pediatric research as such, 
and today, according to the opinion of foreigners, this country leads the world in this field. 
This is an accomplishment in education and research of which all may well be proud. Pedi- 
atric education has by no means reached its limits and there is still great need for pediatric 
research. It is this function of still further raising standards that deserves closest attention. 
I am hopeful that our survey will indicate the way in which this can be accomplished most 
successfully and economically. If the care of all children in this country is to be of the 
highest order, mil it be necessary to develop a new type of pediatrician, one who acts only as 
a consultant as the English type of pediatrician does or will this new type be an educator, 
as well as consultant? Will pediatric allergists, cardiologists, gastroenterologists, urologists, 
and all the rest have to develop, or mil the development of hospital units which are small at 
the periphery and complete centrally, adequately solve the problem of the unusual diagnostic 
cases? 


I think our survey is going to be helpful in demonstrating the stupendous size of pur 
problem and the n^essary strides we will have to make if we are to measure up to the needs 
tliat tins survey will show. There is much work for the pediatrician to do. There is need 
for many more highly trained pediatricians if all the children in this country are to be ade- 
quately taken care of. 


Just as the pediatricians in the past have led the way in the application of preventive 
inea^res to medicine, so the survey which our Committee is making should indicate to the 
me ica pro ession ow the entire problem of medical care for all, both preventive and cura- 
live, is to be attacked and plans made for its solution. 


, . Washington a man of Dr. Wallis peculiar ability 

ca emy, I do not believe in the Academy membership we could find a man 
^ ° -n ^ man' who would give more time and sincere thought to 

] ^ S. Wall, who has promised to stay on the job when he is no 

longer president, will now give the report of the Legislative Cominittee. 


Report of Pending and Proposed Legislation on Child Health 

two nortfohori^ if Jep'slative proposals must he made in a dual role, the recorder holding 
portfohos .n the cabmet of the Academy, to wit, that of president and of chairman of 
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the committee on legislation, having been continued in the latter post during the past year by 
direction of the Executive Board. 

A considered effort will be made to present to the Fellows of the Academy a factual and 
documentary report of the creation and content of proposed congressional bills affecting their 
interests and those of the specialty to which we are devoted. 

An analysis of legislation must of necessity point out features which in the opinion of 
your officials appear inimical to our profession of pediatrics and to medicine in general, of 
which, we are necessarily a part. But it must be borne in mind that such a story to a certain 
extent reflects the personal views of the historian and that in its recital the listener should 
heed the caution of radio that the views expressed by the commentator are his own and not 
necessarily those of his sponsor, the Academy of Pediatrics, 

The very purpose of this session today is to bring to light the opinions of our members 
through free discussion of the problems which now confront us so as to crystallize the Acad- 
emy's beliefs as a committee of the whole in general meeting. 

There are, now before the Congress three measures in which we possess an intimate in- 
terest as all three purpose the extension of health services to mothers and children so that 
far greater accomplishment for their health and welfare may be achieved in the future, which 
represents the very goals for which this Academy was founded and toward which it has con- 
stantly labored since its inception. 

The Academy ^s record in the past, from an altruistic and humanitarian standpoint, can- 
not be challenged and its continued activity in such direction with even increased momentum 
will be related to you this morning by Dr. Sisson, chairman of the postwar study group con- 
stituted by you at the St. Louis meeting of last year. 

The aims of the Academy and of its individual members are encompassed in the flrst 
paragraph of this committee's original report, namely: ''To make available to all mothers 
and children in the United States of America all essential preventive, diagnostic and curative 
medical services of high quality, which used in cooperation with the other services for children, 
will make this country an ideal place for children to grow into responsible citizens.^’ 

Our objectives and aspirations coincide exactly with those of the more vocal social 
and political reformers, utopian evangelists, and some fanatical crusaders whose enthusiasm 
too often outruns the boundaries of common sense and realism. We, too, seek diligently the 
Holy Grail, symbolic of perfection in mother and child protection from the vicissitudes of ill 
health. Our quest differs not from that of the social crusaders, our goals and desires are 
equally alike, but the methods of attaining these ends, from our point of view, do not agree 
in many respects with the programs thust upon us, usually without our Imowledge and without 
the utilization of that experience we possess in the practice of pediatries which should be 
recognized as necessary in determining the success or failure of any projected planning for 
child betterment. 

S. 191, the so-called Hill-Burton bill, has now passed the Senate and has been sent to the 
House. The bill was entirely rewritten in committee before its adoption bj- the upper house 
of Congress to which it was presented under the title, "Hospital Survey and Construction 
Act. ’ ' 

S. 191 proposes a program of Federal grants-in-aid to assist the States: 

1. To determine their hospital and public health facility needs through state wide 
surveys 

2. To develop state-wide programs for construction of facilities needed to supplement 
existing facilities so as to furnish adequate hospital, clinic, and other similar services to all the 
people of the State 

3. To construct such facilities for public and voluntary nonprofit hospitals and for 
public health centers in accordance uith such programs 

The kinds of facilities whicli could be constructed under the program: 

1. Public health centers — which are defined to moan a publicly owned facility for the 
provision of public health services, the scope of which would be a matter for determination 
by State law 
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2. Hospitals-gcBeral, tubDrculosIs, mental, chronic disease, and otlier types except those 
furnishing primarily domiciliary care 

3. Belated facilities such as laboratories, outpatient departments, nurses homes, and 
training facilities, and central service facilities operated in connection with hospita 

As used in tWs the term ‘‘construction’^ is also broadly defined to include. 


1. Constmetion of new buildings , - . . 

2. Expansion^ Temodcling, nnd alteration of existing buildings 

3. Initial eciuipment of such buildings ^ 

4. Landscaping the site, architects’ fees, legal counsel, and all other expenses 

to construction, excluding the cost of off-site improvements, and, except in case of public health 
centers, the cost of acquisition of land. 

The bill is one requiring matching,” the range of Federal percentages alloted would 
vary from 75 per cent for the poorest States to 33i per cent for the wealthiest States. 

The administration of the Hill-Burton Hospital Survey and Construction Act is vested 
in the Surgeon-General of the ‘United States Public Health Service with certain powers as- 
signed to the Federal Security Administrator, who appoints a Federal Hospital Council to 
consist of nine members and who is given the right of approval or disapproval of admin- 
istrative regulations made by the Surgeon General. Should the Surgeon General refus6 to 
approve any application for hospital construction, or should the State be dissatisfied with 
the action of the Surgeon General, “such State may appeal to the U. S. Circuit Court of 
Appeals for the circuit in which such State is located,” with the right of further appeal or 
review by the U. S. Supreme Court. 

The original HiU-Burton hospital construction bill met with the approval of the Ameri- 
can Medical Association and of the various hospital organizations. 

On Kovember 19, 1945, the President transmitted to the Congress a message containing 
a request for legislation for adoption of a national health program, (Seventy-ninth Congress, 
first session, document 380.) 

‘Upon the same day, immediately following the reading of the President’s message, 
Messers Wagner, Murray, and Fingell deposited in the legislative hoppers their fourth 
National Health Act, now numbered S. 1606, the last three figures being reminiscent of one 
of many great accomplishments of medical therapeutics in recent years, achieved under a 
system of free enterprise. 

This latest le^slative proposal emanating from the triumvirate of Shadrach, Meshach, 
and Abednego, reappeared on the scene from their fiery furnace where medicosocial legisla- 
tion is welded, contains many new, supposed concessions to practitioners of medicine, evidently 
inserted in an effort to remove opposition, such as: the right of choice of physicians, which 
right is in reality subject to marhed limitations, the choice of methods of payment of medical 
fees and other blandishments of supposed allure. 


S. 1C06 in Title I, Part A, is concerned with grants to States for Public Health Services, 
more specially the control of venereal disease and of tuberculosis but states that the term 
public health work shall include customary and accepted functions, services, and ac- 
tivities of public health agencies, all of which are enumerated in some detail. 

At the close of this section [Part A (1)] there occurs a remarkable pronouncement in 
yew 0 ^ le accepyd conception of public health measures, to wit: “The term does not 
IvT ^ hospitals, water supplies, sewerage or other waste-disposal systems, 

^ 01* maintenance of hospitals (except hospitals for persons 

diseases), water supplies, sewerage on other waste-disposal systems; 

^ • Such hygienic considerations certainly enter into the question of 

^ '^hich public health measures are supposed to prevent in so far as 

1^*11 pointed out by Dr, GruJee in his letter to Senator Pepper, yet the new 

absolutely prohibits the assistance of public funds for the aid of the States in 
1 g aults^ and failures in the modalities for better health just enumerated, 
to ^-eality an abbreviated version of the Pepper bill dealing with grants-in-aid 

r maternal and child health services, including the care of crippled children, al- 
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though much of the detail of S. 1318 has been omitted. State plans must be approved by 
the Chief of the Children's Bureau who, with the approval of the Secretary of Labor, shall 
make and publish such rules and regulations as may be necessary to the efficient administra- 
tion of this part.^' 

Title I, Part C, is entitled Grant to States for Medical Care of Needy Persons. In 
approval and administration of plans, this part falls -within the baliwick of the Social Security 
Board. This is also the first instance in which a Wagner health bill has recognized the poor 
as coming within its social benefits. 

The local administration of Part C is entrusted to a single State public assistance 
agency.’’ It is well to note the several administrative categories now being established under 
the bill, although the content of each Title and part consists of the distribution of medical 
services. 

Should a needy person,” normally a ward of the State public assistance agency, con- 
tract a venereal disease, the question as to where and by whom he would receive treatment 
would become a ticklish one as between the United States Public Health Service and the 
State public assistance agency, to say nothing of the possible event that he might be a minor 
under 21, when even the Children’s Bureau might have occasion to direct medical therapy 
according to the tenets of the Pepper bill! In any event, the prognosis as to cure may be 
jeopardized through the individual’s misfortune not to fit snugly into any angle of the tri- 
angle which fences him in. ^ Should the much touted rapid treatment be indicated, the slow 
motion involved in conflicting administration detail might well delay a cure. 

Strange to relate, in Part C of Title I, relating to needy persons, an elusive ghost of a 
” means test” makes its appearance from behind the backlog of socialized medicine. On 
page 28, line 4, (8), appear the words: ” provide that the State agency shall, in determining 
need for medical care (of needy persons) take into consideration (A) the requirements of 
individuals claiming medical care under the plan, and (B) any income and resources of an 
individual claiming medical care under the plan, which must be taken into consideration 
with regard to an indi-vidual claiming assistance under a State plan approved under the Social 
Security Act, as amended.” 

Title II, Prepaid Personal Health Service Benefits (health insurance), allocates tlie 
distribution of health services to the authority of the Social Security Board and the Surgeon 
General of the Uniled States Public Health Service, the latter being directed to ” perform 
the duties imposed upon him by this Act, under the super-vision and direction of the Federal 
Security Administrator, and after consultations ^Yith the ad-risory committee hereinafter 
established (an entirely impotent body) as to questions of general policy and administra- 
tion, and in consultation with the (Social Security) Board shall also have the duty of study- 
ing and making recommendations as to the most effective methods of providing personal health 
service benefits, and as to legislation and matters of administrative policy concerning health 
and related subjects.” 

The remainder of the National Health Act enumerates the details of governmental health 
insurance, administrative methods of accounting, and other minutiae for the consideration 
of which time is lacking. 

Failing in the possession of a coordinating Secretary of Health of cabinet rank, the 
whole plan envisages confusion worse confounded, the functions of the practice of medicine 
being usurped by the Surgeon General of the United States Public Health Service, the officials 
of the Children’s Bureau, and the Federal Security Board. One is reminded of the ^vitches - 
in Macbeth peering into tlieir boiling pot as they watch the effervescence of their conglomerate 
broth and one may reflect the spying of the witches, ” Double, double, toil and trouble; fire 
burn and cauldron bubble. The earth hath bubbles as the water has, and these are of them”! 

The Pepper bill, S. 1318, is of more immediate concern to the members of the Academy. 

Any consideration of this piece of legislation should embrace a background of history, 
an exploration of wliich reveals much of interest. The Pepper bill repeats the oft made mis- 
take* of medical planners and social commandos in conceiving in secret le^slative acts which 
have as their aim the utilization of the services of physicians as a vicarious outlet for their 
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presumably altruistic motives, if they may be called sueli-whetbcr pol.t.eal 

Llfisb eonsideratioas of a personal nature arc implicated in tlus urge for J 

conducted at the expense of a learned profession-tho quesUon remams vvtthm the field of 

conjectoe^^^ as the Academy of Pediatrics is concerned, no inkling of the legislation con- 
templated in the Pepper bill nas brought to the attention of its officials until the morning 
of July 6, 1945, when a remark made to the writer, who was that day departing on vacation, 
by a member of the Children’s Bureau gave notice that something in the way of maternal and 
child health legislation might be proposed by the Senate Subcommittee on Education an 


Labor. - . . 

One’s suspicions were naturally aroused by publisbod statements of officialdom in praise 
of the EMIC program and the desirability of projecting its principles into the postwar era, 
a forecast to which your Executive Board took vigorous exception some months ago, with a 
certain degree of prophetic wisdom which subsequent events have now justified. 

The distinguished Senator from Florida in his speech introducing the bill bearing his 
name credits the inception and development of S. 1318 to certain groups of individuals whose 
testimony before his subcommittee and wdiose statements of record urged immediate and 
broad expansion of maternal and child health services. To quote the words of this speech. 

“In administering the program of services fox elnldren under the Social Security Act, 
the Children’s Bureau has sought the advice and counsel of outstanding physicians, social 
workers, and members of other professions who are authorities in the fields of child health 
and child welfare, and of citizen groups concerned with the problems of children. For the 
past year the Bureau’s technical and general advisory committees have been reviewing and 
reappraising the programs in relation to present needs. Their recommendations, in turn, have 
been studied by the National Commission on Children in Wartime. Idembers of this com> 
mission include the chairman of the Bureau’s advisory committee and representatives of labor, 
farm, women ’s, church, and professional groups. 

^^The present bill embodies the essential recommendations of this distinguished group 
of citizens, which has released a report entitled ‘Building the Future for Cliildren and 
Youth.’ ” 


Senator Wayne Morse, one of the nine sponsors of the Pepper bill, writes to a physician 
in Oregon as follows: “As to S. 1318 it was drafted, so I understand, by the Women’s and 
GhUdren’e Bureau. ...” 

The Associate Chief of the Children’s Bureau in a report read to a joint meeting of the 
Advisory Committee on Maternal and Child-Health Services and Services for Crippled Chil- 
dren, on November 8, 1945, makes the following statement; “Today we are asking your 
advice paxticnlariy on certain legislative proposals (S. 1318) which have grown out of your 
recommendations on the expansion of the maternal and cMld health and crippled children’s 
programs and those of the National Commission on Children in Wartime.” Also the state- 
ment that: “Since the beginning of the subcommittee ’s work in 1943, the staff of the com- 
mittee has kept in close touch with the Children’s Bureau.” 

f* always pleaded for cooperation with other agencies in pro- 

mo ing c we fare of children and in collective agreement upon occasions where misunder- 
s an mgs an fferences of opinion were encountered. These features in promotion of 
u rmony an conciliation have been conspicnously absent in the formulation of recent legis- 
a ive proposa s, although as late as one month before the introduction of the Pepper bill, in 
a c^munication to the Children’s Bureau expressing appreciation for its aid to the Academy’s 
following closing paragraph was written: “It is the earnest hope of 
shi Jit through its State-wide organization and the assistance of its entire Feffow- 

^ ^ -rr^ ^ members, in conjunction with the valuable contributions of the United 

^ Service and the Children’s Bureau, tMs important study of child health 

T^lnT^n' with the facilities for meeting them, will provide a considered basis for future 

pediatricians in association with the Federal agencies vitally 
concerned in the health and welfare of children.’ ’ ' 
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That this view was likewise entertained in theory on the part of officialdom, although 
subsequent events have indicated that it was largely theoretical, is sIioto in the statement of 
the Associate Chief of the Children's Bureau published in the Journal of Pediatrics of 
October, 1944, to wit: ^^Any detailed plans for children in the postwar period should be 
carefully formulated and widely discussed before they are crystallized into recommendations 
for legislation and should be of particular concern to the American Academy of Pediatrics 
as weU as to many other professional organizations and citizen groups. 

f 

A'nalysis of the Pepper Billf S, IS 18 

(Identical bills have been introduced in the House, namely: 

H.R. 3927, by Representative Mary T. Norton of New Jersey 
H.R. 3994, by Representative Augustine B. Kelley of Pennsylvania 
H.R. 4059, by Representative Ellis E. Patterson of California) 

On July 26, 1945, Senator Claude Pepper of Florida introduced the Maternal and Child 
AVelfare Act of 1945, for himself and the following nine cosponsors: Mr. Walsh, Mr. Thomas 
of Utah, Mr. Hill, Mr. Chavez, Air. Tunnell, Mr, Guffey, Mr. La Follette, Mr. Aiken, and 
Mr. Morse. The bill was referred to the Senate committee on Education and Labor. 

Among the purposes of the bill, the Senator from Florida in his speech states: “This 
bill, which I hope will have early consideration by the Congress, provides for gradml yet sxi})- 
stantial expansion of existing State programs of child health and welfare instituted a decade 
ago under the Social Security Act. Step by step, over a period of the next ten years, the bill 
makes possible the enlargement and strengthening of these public services in accordance with 
the requirements of each State. 

It may be said that no “existing State programs of child health and welfare initiated 
a decade ago under the Social Security Act“ embrace the revolutionary principles advocated in 
S. 1318 but, on the contrary, the provisions of Title V of that Act provide government sub« 
sidles for three types of service, i.e., maternal and child health, crippled children and child- 
welfare, to beneficiaries especially in rural areas and in areas suffering from severe economic 
distress, with absolutely no provision that a free government “dole“ be granted to every preg- 
nant mother and to every cliild under the age of 21 within tlie United States including tlie 
District of Columbia, “or any Territory or possession of the United States. “ 

The Social Security Act in no way provides for unlimited free medical services for “all 
mothers and children in the State or locality who elect to participate in the program/^ pro- 
vided that the mothers be pregnant and that the children be under the age of 21 years, an 
age limitation which may permit some beneficiaries to enter both categories with much con- 
sequent confusion to both patient and administrative autliorities as to where they rightly 
belong I 

The bill proposes to provide for the general welfare, thus possessing the cloak of con- 
stitutional respectability under Section 8 of the constitution which provides that the Congress 
shall have power to lay and collect taxes, duties, etc., to pay tlie debts and provide for the 
common defense and general welfare of the United States. 

TITLE I 

MATERNAL AND CHILD HEALTH SER^UCES 

See. 101. Page 1, line 9, and page 2, line 1 et seq.: 

The bill states: “For the purpose of enabling each State to provide and maintain 
services and faculties to promote the physical and mental liealth of mothers during the ma- 
ternity period, and of children, including medical, nursing, dental, hospital, and related services 
and facilities required for maternity care, preventive health work and diagnostic services for 
children, school health services, care of sick children, etc.“ Yet Senator Pepper (speech 
of presentation— page 4, paragraph 6) says: “The bill does not contemplate a construction 
program, such as is provided for in S. 191 or in similar provisions of other bills. But pending 
the passage of a broad program for construction of health facilities, State health departments 
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will 6c able to use some of the funds provided in this bill for nccospary remodeling of 
facilities. ’ ^ 

Page 2, lines 9 and 10 : 

Here is stated: including demonstrations and training of personnel for Slate and 

local maternal and child health services. Docs this mean the establishment of a kind of 
medical West Points as proposed in Congressman Dickstcin ^s II.P. 713 or of State medical 
normal schools? Probably not. The training will be Federal and bo provided by tlic CliiP 
dren^s Bureau as directed on page G, lines 1 and 2, wherein the Bureau is authorized to provide 
* opportunities for postgraduate training of professional and technical personnel.^' AVlioro 
and how such training will be effected under the tutelage of the Ciiildrcn's Bureau is not 
further explained in the bill. 

Page 2, line 13 : 

(t ending June 30, 1940, there is authorized the sum of $50,000,000, 

and for each year thereafter a sum sufficient to carry out the purposes of this iiUc*” The 
a surdity of expecting this amount of government moneys to cover the necessities of all who 
would embrace the benefits of the Pepper bill, an unpredictable portion of some 3,000,000 
mothers and some 40 000,000 cbildren under the age of 21, need not be dilated upon, except to 
arUWt ? -7 T Jn-'" appropriations have no limit but the stratosphere in 

eh are steered through the Congress in a manner similar to a poker game with a penny 

'oli °t ftifieSaHon ^ n“ “““•E “ ™-'t™ of blu. cl.ipj Tl,o 

Page 2, lines 15 to 19; 

authorized to p^repare pkns individual States are 

(named hereafter) which must be ^ Programs and providing such care and services 

admittedly the approval of the Children’s Bureau’ emphatic "must" being 

® <») «« » w. - 

the letter of the law laid down in thif if complied with, according to 

graph), "The Chief of the Childret’s ^0^’ ^ concluding para- 

ditions specified in subsection (al." Tt, tv “PProue any plan which fulfills the con- 
w replete with the conflicts and disagreements ^sfory of the EMIC program 

States to originate plana and of the federal upparent authority of the 

under which such plans should have their birth f '^efcdng in detail the regulations 

Furthermore, to pass ahS for the 

founded, one reads on page 8 under the risualize confusion worse con- 

beginning on line 9, the following- <<The Ch' Advisory Committees, Section 105 

eral policies for the administration of this titl! ^ddren's Bureau shall formulate gen- 

j (4)] appears the directive that the Sf^fp previously in the bill [page 4, line 

‘He State health agency. . . mo wfnftl administration of 4e pla^ by 

mat about the "administrative uoHet fWs division of authority? 

tlie proposed Act? One might turn ® Children’s Bureau which will govern 

and more especially to InfoLat rctulTr ^ ^-Periences under the EMIC program 

on the front cover is “AdministrSvTpotcie^^ 

be construed as "regulations." The forelord st f“ ‘^thin its covers what can only 

“The Children’s Bureau will •, en “ = 

SirofthllLllT^^ anTiSTcaTe pW " 

•to... .. .h.„ b, ft, ft b“'s: 
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Solicitor of the Department of Labor.’' In one section containing six pages of the EMIC 
Administrative Policies, Minimum Regulation for Hospitals Participating in the Program, 
the word '‘must” appears three times, "should,” three times, and "shall” appears forty- 
seven times ! 

Apparently, and in fact, the words "policies” and "regulations” are used contermin- 
ously by the administrative authorities of the Children’s Bureau and the tremendous power of 
administrative hats issued therefrom is admitted by the Associate Cliief of the Bureau in a 
published statement entitled "The Children’s Bureau and Postwar Planning for Child Health” 
[Journal of Pediatrics, Vol. 25, No. 4, October, 1944, p. 351], to wit: "The regulations 
of the Secretaiy^ of Labor governing allotments of funds to States for the EMIC program 
are published in the Federal Register and have the force of tow.” Violation of such policies 
and regulations by a long-sutfering State will not only %dolate the tow according to the above 
paragraph) but will instantly penalize the State by having the paternalistic purse snapped 
shut even if, in the administration of the plan (in theory formulated by the State) "there 
is a failure to comply substantially with any provi^sion required by section 103, or section 203, 
or section 303, respectively, to be included in the plan, he (the Secretary of Labor) shall 
notify such State agency that further payments will not be made to the State under such plan, 
or ” and here follows a provision that the State will be put in 4F until it falls into line or 
has been rehabilitated (page 27, line 24 et seq.). 

Let us return for the moment to the statement of the Associate Chief of the Children’s . 
Bureau already quoted, namely, that the policies of the Bureau have been developed within 
the framework of the Congressional Acts and the regulations of the Secretary of Labor, and 
in accordance with the intent of Congress . . . and as interpreted hy the hiirean and hy the 
solicitor of the department of Jahor,^* 

This is written to draw attention to United States ditferences between bureaucratic and 
democratic procedures. 

During the history of EMIC the writer has had occasion to bring to the attention of the 
Children’s Bureau certain interpretations of its own and of the solicitors of the Department 
of Labor, which were obviously at variance with the wording of the law as viewed by the mind 
of a layman and not through the spectacles of a lawyer clouded by the snarls of legal tech- 
nicalities. [Journal of Pediatrics, Vol, 26, No. 1, January, 1945, pp- 93 and 94.] 

Now comes forward a champion of justice and right thinking who has much the same 
views and dares to express them in no uncertain terms. He is the Honorable Lewis B. 
Schwellenbach recently appointed as Secretary of Labor, formerly a Senator in the Congress 
and latterly a judge of the United States District Court of the State of Washington. Three 
days after taking office on July 1, 1945, he issued the following statement after conference 
with President Truman, who gave to it the presidential blessing as indicated in the closing 
paragraph of the press release, to wit: "The President indicated considerable interest and 
told him (the Secretary) that he would issue it (the order) from the White House.” 

Lewis B. Schwellenbach, the new Secretary of Labor, in an unusual move 
today served notice on his departmental associates that he expected them "to 
execute the laws” and not to ignore or attempt to circumvent them because they 
thought these statutes should have been written or interpreted differently by 
Congress and the courts. 

The Secretary’s action was disclosed in a White House statement which said 
that "with the approval of the President” Mr. Schwellenbach "has issued follow- 
ing general order No. 1 ” : 

"I am issuing this order now, before any specific instance arises so as not 
to subject anyone to embarrassment. Perhaps because ray previous experience has 
been in the legislative and judicial branches of the government, I am peculiarly 
sensitive to the importance of this question. 

"I must insist that in this department there is given full recognition to the 
fact that it is the function of this department to execute the laws. The duty of 
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au officer in this department is to accept ti.e laws as Congress has written them and 

as the courts have interpreted them. pn„rts 

“The fact tliat lie may tiunk tiic Congrc.ss siiould have written or the court. 

shouid have interpreted a law dilTcrcntly in no ease ju.stif.cs him in iporing 
•attempting to circumvent the law. I will espect full cooperation in this policy, 
(irashinpton Evening Star, Tuesday, July 3, 1P45.) 


The writer has quoted at length the Secretary of Labor’s critici.sm of 
some Federal departments in evidence of the fact that legislation is often su jee ® ® ' 

tthims ana fancies of those in anthority in Bubordinnlc positions with evil rcsiiUs anU won t 
venture the observation that of smcU stuff is Uircaucraiic government hy rcguMxon ami 
regimentation composed* 


Page 2, Une 25; . . . 

Here appears the wording ^ ^children under twenty-one years of age.’* ‘When 5a n child 
not a childf Should the Congress bo specify this designation of the word '^child/* it would 
expose itself to sharp criticism of having abducted through the draft, and perchance in some 
possible future military service law, mere children of 18 and 19; child labor laws must need 
be expanded in scope; the *‘ago of epnsent” laws promptly revamped, while the study and 
practice of pediatrics should in all equity be enlarged to embrace a portion of geriatricsl 

Page 3j line 15 (2) ; 

One may wonder what are ‘'the special problems of maternal and child health*’ — how 
are they to be ascertained and how qualified? 


Page 5, line 19, Sec. 103 : 

Here is delineated the necessarj' attributes of a State plan in order to qualify for the 
receipt of Pederal monies, subject to the limitatioa that they must be approved by the Chief 
of the Children's Bureau, although the latter sJidll approve such plans if in accordance with 
the requirements of this Sec, 103, whether the Chief likes them or not, all of which con- 
stitutes a sort of lYashington Meny-Go-Kound. 

How witness the beginnings of socialized Federal and State medicine. 


Page 4, line 3; 

Following the phrase containing a directive that the State provide facilities (although 
not a constructive program in the opinion of the framers of the bill) appear the words that 
services and facilities “furnished under the plan , . . shall be availahle to all mothers and 
children who elect to participate in the program.” It is obvious that this feature of free 
Federal medical services extended to all who would embrace them constitutes a pilot explora- 
tion, insidious, revolutionary, and devastating in its effects upon the private practice of ob- 
stetrics and pediatrics, which, if enacted into law, would mean annihilation of both special 
branches of medieme and the liquidation of their adherents upon whose services the govern- 
ment depends for the distribution of its beneficences. 

goes into the discard any ” means test'^ or financial qualification as to need 
^ \ ?? ^ ^ p^posed Act as one of startling novelty in the annals of Congressional 

egis a ion. ven t e MIC program was qualified by a general “means test” in that its 
acc^e ony to the wires and infants of servicemeu of the fourth, fifth, sixth, and 
int*v cadets, the lowest paid classes in the Armed Forces. The legis- 

^ ^ ^ ^ some appropriations committeemen questioned sharply 

the omission of a further means test in this measure. 

logGlher with the American people, believe in a means test. As a matter of 
t^v * government insists upon the most widespread application of the means test 

er require namely, the income tax, which is based directly upon the financial situation 
of the individual. ^ 

Appropriations for the care of well children of working mothers under the Lanham Act 
re ased upon a sliding scale of the means test and contributions are insisted upon from the 
parent embracing the facilities of these day nurseries. 
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From a Report prepared by Dr. Allan C. Butler at the direction of the Advisory Com- 
mittees of the Children's Bureau assembled N'ov, 8 and 9, 1945, the following is an excerpt: 

(The committees in joint session) — ^Disapproval of paragraph (3), page 4, line 3 of 
Sec. 103. The following modification of that paragraph was favored: '^(3) provide that 
as services and facilities are furnished under the plan they shall be available to all mothers 
and children in the State or locality who are determined "by the state health agency to be 
eligible and who elect to participate in the benefits of the program^ and that there will be no 
discrimination because of race, creed, color, or national origin, and no residence requirement^'; 

The following explanatory paragraphs occur in the report of the subcommittee to the 
general meeting which adopted the above modification of a section of the Pepper bill relating 
to a means test: 

Among the 14 who favored this modification were members who were opposed to the 
means test in principle, but felt the above modification was essential to a tolerant consideration 
of such legislation at the present time. 

'*It was also felt by some that if the application of a means test was left to each State , 
that the ultimate development through the Nation of efficient plans for medical care, such as 
considered here, would not be jeopardized. It was felt by others that this was a wholesome 
endorsement of >State rights under such a program. ' ' 

Several members of the Academy present advocated strongly that a means test be 
incorporated in the bill but were outvoted. The ambiguity of the phrase adopted (w’ho are 
determined by the State health agency to be eligible) has been questioned even by the officials 
of the Bureau, especially in regard to its interpretation as to whether the directive is com- 
pulsory or only permissive on the part of the States, One might seriously criticize the clarity 
and the efficiency of such a modification of the bill if it were to be presumed to incorporate 
what is commonly known as a ^ ^ means test. ' ' 

Page 4, line 9, (4) : 

Note the words ^'provide for the administration of the plan by the State health 
agency . . . and for appropriate coordination of the plan with the general public-health and 
medical-care program of the State health agency; provided, that in carrying out the purposes 
of this title, the State health agency may develop agreements or cooperative arrangements with 
other State or local public agencies whose functions include the provision of services similar 
or related to the services furnished under the State plan.^' The word '^public" used in this 
section is not akin to the '*old tie schools of England'' called public, but in reality private, 
but means governmental as opposed to private — a differentiation recognized on page 23, 
lines 10 to 19, also relating to cooperation '^with State and local agencies, public and private, 
concerned with child health, education, child welfare, and related subjects." 

This directive first quoted constitutes a prohibition (by omission) of agreements or 
cooperative arrangements with such private agencies as the Blue Cross, industrial indemnity 
sick benefit plans, prepayment plans of private organizations medically or otherwise initiated, 
but is at variance with and constitutes an inconsistency with the directive on page 6, line 3 
et seq., stating that State plans will provide "such use of health centers, hospitals, clinics, and 
health service agencies, public and voluntary, as will achieve the satisfactory distribution and 
coordination of preventive, diagnostic, consultative, and curative services for mothers and 
children furnished by general practitioners, specialists, public health personnel, laboratories, 
and others." The first directive is prohibitive of agreements with private (voluntary) 
agencies, the second would seem permissive — but who knows what is meant by either except, 
perhaps, the interpretative ruling of a solicitor of the Department of Labor which may later 
appear as a Federal fiat in the columns of the Federal Register. 

Page 4, line 20; "be made part of the State plan for maternal and cliild health services 
submitted in accordance with the provisions of Title V, part 1, of the Social Security Act. 
Senator Pepper in his speech (page 3, paragraph 5) says; "The bill, which I hope will 
receive early consideration by the Congress, provides for gradual yet substantial expansion of 
existing State programs of child health and welfare initiated a decade ago under the Social 

Security Act." 



AilKRtCAN' ACADE.SlV 6r PEDLvTRICS 


^60 


If that be the purpose of the bill, wlmt is the nccess.ty of usurping bj 
legislation, strikingly revolutionarj- in character, the orderly, Icga functions J 

governmental agencies which have accomplished much acknowledged good m aid of 
and child interests throughout the States, but which have done so under careful, jea j 
scrutiny of regularly ordained appropriation committees of Congress after convincing justi i 
tion of needs presented by officials of the bureaus involved? , , , 

Dr. Elliot’s statement to the Executive Board on Monday shows this nielhod of approach 

was given consideration by tlic Senate Subcornmittoc. 


Page 4, line G: 

The State is commanded to provide ''sucli methods of administration as arc necessary 
for the proper and efficient operation of the plan" while on page 29, line 8 (Sec. 503), ‘'The 
Chief of the Children's Bureau, wth the approval of the Secretary of Labor, shall mahe 
(note the word raahe) and publish (it is presumed in the Federal Bogistcr, thereby having the 
force of law) such rules and regulations as may be necessary to tlic efficient administration 
of this Act." One might with unquestioned propriety ask Wio’s Wio, under such am- 
biguous phraseology. 


Page 5, line 7, (B) : 

The State is commanded to construct "standards for professional personnel rendering 
medical, dental, nursing, and related types of care or services, such standards to be estahlislied 
by the State health agency. ..." EMIC and other experiences prove beyond peradventure 
that the Children's Bureau and not the State agencies have heretofore established such 
standards for professional personnel and for hospitals, in evidence of which we have quoted 
BMIC Circular of Information ICo. 1 wdth its array of "shoulds, " "musts," and "shalls." 
This would answer the question AVlio 's ^Vl^o. 


Page 5, line 13 : 

The State is directed to proride "such methods of administration of medical care as 
will insure the right of mothers and cliildren, or persons acting in their behalf, "to select, 
from among those meeting standards prescribed by tlie State liealth agency in accordance with 
methods set forth in the State plan, the physician, hospital, clinic or health service agency 
of their choice (provided that the physician, hospital, clinic, or health service agency selected 
may refuse to accept the case), and where no such selection is made, the State plan shall set 
forth the method by which care w'ill be made available." Herein, according to the proponents 
of the measure, lies the pat virtue of the bill in possessing choice of physician/ hospital, or 
clinic, but what are the lunitations of such choice? 

They are (1), only from among those meeting "standards" theoretically prescribed 
by the State health agenc}-, but in the light of past experiences in the administration of EMIC 
and Social Security Title V, established by remote control in Washington bv regulations 
alive with shoulds, musts, and shalls, which have the force of taw. 

(2) The bill graciously concedes that a physician, hospital or clinic, may refuse to 
accep e case - i.e., not enter the ‘panel” of preferred and acceptable functionarie.c. Wliat 
iramtit ^ in the language of Calvin Collidge, do not choose to run the 

ortie na e oufl? " TV fortune inherent in tlie bill? They are witli- 

health whom the " of government largess if their chosen ministers of 

lieMth, whom they may have always sought in times of illness, are not included among the 

they fail fo bereft of medical aid from one of their choice, or if 

Sgfs'Tne 2^ o°«>PolBion by the State taking its place. 

care and TelMe^se^vi*cts^”''*^\CTs*T^’°°f*^ institutions providing medical 

Temuneratinn’^? p f • ‘ ^ establish what is to be considered as adequate 

ibat r minerat on /il TTT T ^^erimental medical practice indicates 

remuneration will he far from adequate and that the fee scliedule.s will be established by 
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bureaucratic edicts whicb will remain as immutable as the laws of the Medes and Persians and 
that they will be fixed by remote control almost as distant from some State localities as Iran 
itself. 

Page 6, line 9 : ^ 

‘^Payments to individual physicians for care furnished under this title (shall be) on a 
per capita, salary, per case, or per session basis, or, in the case of consultations or emergency 
visits on a fee-for-service basis.'' 

In the opinion of the majority of pediatricians (as ascertained by poll) and probably of 
most physicians, the four methods first named as repugnant to the principles of medical prac- 
tice and destructive of the sound policy that the laborer is worthy of his hire. 

Page 6, line 13, (4) : 

The key to the question of ample remuneration" from governmental agencies, fully 
demonstrated throughout the years in their financial relationship to physicians and hospitals 
with which we are all familiar, is discovered in the wording of tliis paragraph, to wit: 
"Purchase of care from public or voluntary hospitals and other health service agencies in- 
cluded under the State plan (shall be) on a basis related to cost for providing such care." 
The same relationship, to judge from experiences under the administration of the EMIC pro- 
gram, will be applied to remimeration of physicians under S. 1318, namely, on a basis of 
relationship only to the value of the services they render, perhaps even to that of a second 
cousin twice removed. 

Page 6, line 20, (8) : 

Prom past experiences, our compassionate sympathy should be extended to the State 
agencies who are required under this provision to ^^make reports (paper work) in such form 
and containing such information as the Chief of the Children's Bureau may from time to 
time require, and comply with such provisions as the Chief of the Children's Bureau may 
from time to time find necessary to assure the correctness and verification of such reports. ' ' 

Page 7, line 3, (9) : 

The State plan must "provide ^cooperation' (of what nature the legislative proponent 
sayeth not) with medical, health, hospital, nursing, education, and welfare groups and organ- 
izations in the State." 

Page 7, line 6, et seq. : 

Herein, as in most medicosocial legislation proposed or in operation, commandeering 
and confiscating the intellectual ability of physicians, appears the red herring commonly 
dragged across the trail, to wit: the advisory council and the technical advisory committees, 
both appointed by the State health agency while both are sufficiently and well diluted with 
^^other persons" or "other professional groups" to ensure the physician-membership a 
diminutive and -ineffective minority. 

The bill does not even possess the modest controlling interest vested in the selection 
of members from a "panel," as in the Wagner-Murray-Dingell bill, nor of the indulgence 
that any three members may demand a meeting of the advisory council as provided in the 
Hill-Burton bill, S. 191. 

Time will not permit a discussion of the failures of "advisory committees," whose 
advice is eagerly sought when its presence in the administrative picture needs be painted large 
upon the canvass of cooperation, but in the passage of time such advice is usually relegated 
to an oblivion wherein its still, small voice disappears in the mist of remembrance only. 

These same observations are equally pertinent to the Federal Advisory Committees (page 
10, line 8) appointed by the Chief of the Children's Bureau. 

Page 8, line 5, paragraph (b) : 

The bill directs that "The Chief of the Cliildren's Bureau shall approve any plan which 
fulfills the conditions specified in subsection (a), which we have just analyzed. The Cliief is 
unfortunately vested throughout other remaining sections of the bill with the right and 
prerogative of wielding an administrative tomahawk to effectively decapitate this particular 
directive in paragraph (b) relating to obligatory approval of State plans. 
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ui L title Payment to States. Methods of computing and paying Federal subsidies 
are outlined under the direction of the Secretary of Labor who will estimate such Bums as are 
to be paid to the States on the basis of (A) reports and (B) "such other data as o 
estimated expenditures, and such investigation a.s ho may find necessary. Lvudcntly 
lengthy reports required from the State agency may not receive full credence. 

Page 10, line 8 : Federal Adnsory Committees. 

The Chief of the CWldrcn’s Bureau shall formulate general policies (note the con- 
terminous meaning of the words policies and regulations to which we have called attention) 
for the administration of this’ title after ^ ^ consxiUaiion with (1) a conference of State health 
officers, and (2) an advisory committee composed of professional and public members.' ’ The 
difution of an advisory committee by such public members who participate in the discussion 
of policies which are largely or purely medical in nature is certainly open to question, to 
judge by past performances of similar groups within the knowledge of the writer. 


Page 10, line 21: 

Here begins Title II, Services for Crippled Children. In wording and pliraseology, both 
Title H and Title IH (relating to child welfare services) are quite similar to Title I just 
considered. 

In the first paragraph of Title II appears the directive that the States shall provide and 
maintain services and facilities for the care of children who are crippled, otherwise pliysically 
handicapped, or suffering from conditions which lead to crippling or physical handicaps. . . . 
Note again the directive to provide and maintain facilities, although the bill is claimed not to 
be concerned in construction of facilities. Note, also, the widening vista of the designation 
of what constitutes crippling, so that it may include, under Children's Bureau interpretation, 
such conditions as allergy, asthma, diabetes, nephritis, tuberculosis, syphilis, and other chronic 
diseases to which children are heir. But this is mere quibbling, as the Pepper bill provides 
medical care for all human beings under the age of 21. 


Page 13, line 6, (4) : 

This paragraph permits agencies such as those of welfare, or State crippled children's 
commissions, or school boards, now administering crippled children's programs under 
Title V, part 2 of the Social Security Act, if approved by the Children's Bureau, to continue 
to function, but they must tTanstQT their functions to the State health agency prior to July 
1, 1950, which will necessitate many changes in present State laws. 

Page 13, lines 21 and 22: 

Bepeats the wording of Title I that agreements or cooperative arrangements may be 
developed by the State agency with other State or local public agencies f to which attention 
already has been called. 


Page 16, line 13, (10) ; 

Provides (a) for a General Advisory Council “composed of members of the professions 
or agencies, public and voluntary, that furnish care or services under the State plan." The 
use ^ ® 11 together with its use in a similar paragraph in Title I 

J!* \ ^ ^ permits the entire elimination of the medical profession from mem- 

ip n 0 a visory council, if the State so desires to interpret the proposed statute. 
Page 20, line 1: Title IH-CMId Welfare Services. 

navmpTifs ^ feature regarding State plans as it anthorizes 

develoned cooperating State pnbUe-welfare agencies wHcb 

SldrS approved by the Chief of the 

care ” The word ^ developing such programs and providing such services and 

“sTon iortiZt2TX &Bt time in the bill, W indicate a pro- 

e nd Federal association in the development of programs. 

Page 22, line 25, (0) : 

new “ b 

I • ( e State) provide such methods of administration as are found 
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by the Chief of the Children’s Bureau to be necessary for the proper and efficient operation 
of the plan, ...” 

This, in reality, is the proper wording to explain what will actually be the remote con- 
trol exercised by Federal bureaus over the States. The wording under Title I, page 4, 
beginning on line 24 (6) ” provide such methods of administration as are necessary for the 
proper and efficient operation of the plan,” repeated in exactly the same wording in Title II, 
page 14, line 5 (6), omits the clause ^'as are found by "the Chief of the Children’s Bureau to 
be necessary,” but there can be no shadow of doubt but that the Title III injunction will in 
reality be the method employed in the similar and otherwise identical paragraphs in Title I and 
Title II. 

Page 23, line 16, (8); 

Tliis paragraph introduces a new wording as contrasted with comparable paragraphs In 
Title I and Title II. It also for the first time uses the word ^'private” as applied to local 
agencies ” concerned with child health, education, child-welfare and related subjects.” 

Page 27, line 16: Title IV — Administration: 

Several constituent parts of this title have already been discussed, especially the one 
relating to failure of administration of a State plan to ” comply substantially with any 
provision required by section 103, or section 203, or section 303.”. 

Page 28, line 24: 

This authorizes appropriations to eiiabie the Children's Bureau to train ^^personne] 
for Federal, State, and local service” as previously pointed out. 

Page 29, line 7, et seq. Title V — General Provisions: 

Section 501 directs that: ^‘The Chief of the Children’s Bureau, with the approval of 
the Secretary of Labor, shall make and publish such rules and regulations as may be necessary 
to the efficient administration of this Act.” 

It would seem fitting to permit this title just quoted, which appears on the last page of 
S. 1318, to close this discussion of the bill as it reveals so clearly, honestl}' and without guile, 
who will make and publish the rules and regulations of an Act, which, if adopted by the 
Congress, has the potentiality of wreaking destruction upon the teaching and practice of 
obstetrics and pediatrics, and the possible alienation from the practice of medicine of their 
adherents, with consequent evil influence upon the welfare of the mothers and children of our 
country. 

CONCLUSIONS 

1. S. 1318, as introduced by Senator Pepper and as at present written, merits the unan- 
imous disapproval of the medical profession, the members of which, obviously, will be 
commandeered to become the purveyors of medical care to all who will ” embrace the benefits 
of the program. ’ ’ Those physicians who do not choose to participate will be left to their own 
resources to survive or perish in competition with government practice fortified with the 
bait of free service dangled before the consumer in the form of a Government dole. 

2. The bill contains no definition of "phj^sician,” ” practitioner,” or others,” which 
implies that the high quality of medical care promised in the measure may be entrusted to 
ciiltists, quacks and charlatans, to the extreme detriment of its beneficiaries. 

3. The bill, which in its initial appropriations mentions mere millions, will ultimately 
necessitate the expenditure of an amount in billions, as any fair-minded statistician may 
prove, thus adding to the burden of excessive taxation to be borne by the citizens of this 
country already groaning under the weight of a national debt of 262 billions of dollars. 

4. The revolutionary changes in the practice of obstetrics and pediatrics will work 
actual detriment to the interests of mothers and children and thereby defeat the very purposes 
which this legislation purports to accomplish. 

5. The centralized Federal control deprives the States of their constitutional prerogatives 
assured them by the founding fathers in the conduct of their own affairs. 

6. The statistics of the draft, by twisting and distortion, have been used by propa- 
gandists to prove that the young of our nation under inadequate medical care grew up into 
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•i bind of wctiklingf. The rcalUic? are tbat the nation imt into tiio tidd an army of 12 
milUon men and won, on wbo.o pbydeal fitness was such as to win (be 

wberem our G.I. appeared rather in tlie role of superman than that of a I’' ^ 
say nothing of the vastly greater army of those in production who were physicall) fit .>nd 
able to contribute the sinews of war whicli led to victory. 

* 7 Both tlie Wagner and Pepper bills defeat the very puriioses for which they were 
evidently created, the bringing of relief in the form of adequate medical care to the mdigcnt 
and medically indigent, as they both involve taking away of funds by excessive taxation from 
those least able to pay and contributing free doles to millions of persons financially in a 
position neither to ask nor to receive ci^arity, 

Within these bills is encompassed a Scriptural injunction lonj; puzzling to the 'svrilcr 
since his Sunday school days, but now made crystal clear through its interpretation by such 
legislation, namely, ‘'To him that liath shall be given and from him that hath not, shall be 
taken away, even tliat which he hath! 

8. The Academy may register its approval of the enactment of the Pepper bill in its 
entirety, or, may express its disapproval of tlie proposed statute as now written. 


9, The Maternal and Child Welfare Act of 1945, if it be the wisli of the Academy, may 
bo endorsed' as one of the objectives of which it wholly approves, but with reservations con- 
cerning the question of economic need of its beneficiaries, the artificial age limit of childhood 
as fixed by the bill, the lack of authority and method of appointment of advisory committees, 
the proposed allocation to a Bureau in the Department of Labor of authority to develop 
and direct such an extensive medical care program (Butler Keport, Children's Bureau, 
November, 1945), and in respect to other features not in accordance with the principles and 
beliefs of the membership of this body. 


Such an endorsement on the part of the Academy would be in keeping wdth its ex- 
pressed opinions relating to the first National Health Act of 1939, as cndenccd by the follow- 
ing resolution adopted in annual meeting after a consideration of that proposed Act: 


Ttcsolved, 1, That the American Academy of Pediatrics approves in principle 
tho objectives of the National Health Act as it relates to children, but recommends 
that the Senate Committee on Education and Labor give further detailed study to 
its provisions, with the ctninsel and advice of practicing physicians and professional 
organizations who together will form the instrumentalities through 'which the 
success or failure of the Act will be determined. 

2. That the American Academy of Pediatrics, regarding the provisions for 
maternal and child welfare, favors the use of public funds to provide such services 
to those groups of the population unable to pay for medical serviceSf to the end that 
the standards of medical care may be maintained at a high level among such groups. 


10. At the Annual Meeting of the Academy held in St. Louis, November, 1944, this 
bodj unaniraouslj authorized the formation of a committee on post'war planning which, with 
1 10 ai 0 the hildrcn s Bureau and the United States Public Health Service, was empowered 
o con uc an is non engaged in conducting a study of the needs of children in every 
btatc and locality, mth the end in \iew of meeting these needs, not by revolutionary Federal 
cf assembl} -line methods, but by orderly, democratic processes to be evolved 

^ f \ etion of this study and survey. As to how these aims may be accomplished 
the Mlowi^^^^V^^^ liberties of the American people, the Academy has expressed 


The financing of such extension of medical services for children cannot be 
re uccd to any one simple formula. It may be prorided for by direct pa 3 Tnent 
o 10 p ijsician by or for the individual receiving the services, by the extension of 
VO un aiy insurance plans on a local level, by compulsory insurance plans (extension 
social .security), by direct taxation on a local or State level, by Federal grants- 
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in-aid from tax funds as a joint responsibility of local, State, and Federal govern- 
ment. The determining factor should be the situation existing at the local level and 
undoubtedly a combination of the various methods of financing may be needed in 
many places. ’ ' 

In conclusion, it may be thought by some that the content of this report smacks of 
belligerency, but we would point out that the nature of these legislative acts engenders a 
spirit of antagonism among those who have at heart the interests of pediatrics. 

We regret, more than we can express, the necessity for recording certain severe 
criticisms of the acts of co-workers in behalf of the welfare of children to whom must be 
accorded a sincerity of purpose and an honesty of conviction no less earnest than our own. 

We of the Academy should like to be taken into the confidence of proponents of new 
legislation affecting our interests and prerogatives and which would also command our good 
oflSces in order to guarantee the success of any future child welfare planning, a function with 
which we are now intimately and officially concerned. 

The Fellowship of the Academy must have, and now is provided with, the opportunity 
to express its views concerning pending legislation, not only for the guidance of those who 
officially represent it and must speak in its behalf during interim periods, but also for the 
equally to be desired guidance of those who would frame and enact legislation in the interest 
of children. 

Joseph S. Wall, Chairman. 

THE CHAIR. — ^You have heard this excellent report of this Committee on Pending 
and Proposed Legislation on Child Health. It is now open to discussion. 

DR. ALLAK M. BUTLER, Boston, Mass. — ^Dr. WalUs description of the Pepper bill 
in which he has given free play to his imagination and presented his personal reactions to the 
bill was well done as is almost everything Dr. Wall does. He has effectively utilized the 
technique of humor, ridicule, and insinuation in a manner which I think would almost make 
Dr. Morris Fishbein jealous, I think it is to be regretted that Dr. Wall did not have the 
time to outline the good as well as the bad in the Pepper bill. Rarely, as remarked by Dr. 
Sinai, is something aU white or aU black. I am sure that Dr. Wall does not think the Pepper 
bill all black. Perhaps his limitation in time prevented him from a more searching analysis 
of the Pepper bill. This is unfortunate, in that his description of the bill has hardly presented 
the Society with an objective description which will help the Academy objectively consider 
the bill at this meeting. 

And yet at this meeting it is essential that the Academy objectively consider this pro- 
posed legislation. For there are two things, it seems to me^ which this Academy cannot afford 
to do, because of its responsibility in educating pediatricians and in defending the quality of 
pediatric medical care. One is in a blanket manner to condemn the Pepper bill without pre- 
senting to the public the specific reasons for so doing. The other is that the Academy cannot 
afford to dodge the issue of a frank and critical discussion of the Pepper bill. 

I had hoped in the course of this meeting merely to present thirteen concrete reasons 
why the Academy should not approve of the Pepper bill as it is now written. But before 
doing so it seems to me almost essential that someone in a very brief manner correct some 
misconceptions and outline the opportunity for good that might come out of a proper modifica- 
tion of the Pepper bill. First, I was a little disappointed at Dr. WalUs suggestion that the 
Advisory Committee should not have members representing the public, for after all, is not 
this medical care in terms of financing and use, the public medical care? Dr.- Wall also uses 
the phrase '^free medicine. Today we have free medicine for those people who cannot 
afford to pay for medical care. It has* to be free to such people. It is not only free to such 
people, but we physicians give it freely without remuneration. In the Pepper bill, properly 
modified as a basis of reasonable legislation to cover the need of the people who cannot afford 
to pay for their medical care, there probably will be no more free medicine in the terms of 
the recipients than exists today. The medicine given recipients will be given by physicians 
not freely but with adequate remuneration of the physicians. I do not know how many 
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people ip this room have stopped to think of tlie increasing burden tliat chanty is placing on 
LVysiolan. Those of us ivlio spend the major part of our timo in institutions see tlie 
creasing burden that charity is placing upon the people nhoin we are asked to serve. 

a sense the Pepper biU is almost like the Federal Ecserve Act. If properly modified, 
and we should be able to see that it is properly modified, it makes the rc.=ourccs of the nat.ona 
government available to cover the costs of illness to such of the population as we hink it 
ought to be made available. In doing so it has to set up certain rules and regulations to 
protect the Public in the utilization of public funds. In this respect it is like the Federal 
Lserve Act. In itself there is nothing in the Pepper biil that need change the manner in 
which any individual physician or groups of physicians or institutions render medical care. 
It is definitely concerned with the collection and distribution of the costs of medical care 
and the problem of remunerating the physician. There is nothing in it that in itself is 
inimical to the doctor’s individual freedom in rendering professional service. The Academy 
because of its prestige in maternal and child care can certainly see to it that the practice of 


physicians is not unduly infringed upon by such legislation. 

I Yfould like now to present the thirteen reasons why I think the Academy should not 
endorse the Pepper bill ns now written. I have put them in the form of a resolution, so 
that the Academy, if it sees fit, may conveniently take action concerning them. [Published 
in this issue of the Jourkai*, P- 390,3 

Two explanatory remarks seem pertinent. First, there are two very important reasons 
why fee-fot-aervice should not be excluded. Dr. Sinai has mentioned one; namely, that under 
the American system of general practice some doctors do both general practice and specialist 
or consultant practice. In paying such doctors on a capitation basis, definition of what will 
be included under capitation payment and wliat will be included under specialist payment 
presents a diMcult problem. The second reason is that under such a plan a great many 
physicians, perhaps the majority, will not be seeing under the provisions of the bill enough 
patients to give actuarial coverage of varying incidence of illness. Therefore, you have no 
right to ask physicians to accept a method that denies a reasonable distribution of the risk 
when seeing so small a group of patients. The second explanatory remark pertains to supple- 
mental charges. Stipulation that no supplemental payments can be made is important, if 
we as physicians are going to be able to insist that adequate remuneration be provided under 
such legislation. As soon as you may make provision under such legislation that doctors or 
hospitals can demand supplemental payments you are almost invariably bound to establish 
lower rates of remuneration than if no supplemental payments can be made. 


DB. PAKK JT. WHITE, St. Louis, Mo. — ^At one of the meetings yesterday, criticisms 
of health agencies were made. It was apparent that with the depression which is going to 
come and this country has not hit the low levels of the countries of Europe — ^we can gee a 
need for Federal funds. It we are going to accept Federal funds, whether for school health 
programs, programs for contact infections or other activities, we can also see a need, as in- 
dicated in the sur^^ey, for trained personnel. This the government, particularly in the Chil- 
dren s Bureau and the Public Health Service, has available. To condemn government participa- 
tion out of hand is not the intention, I believe, of Dr. Wall or of any of the rest of this 
group. 

With regard to the definition of childhood, we have seen that the draft was open to ' ‘ men 
over seventeen,’* and now we hear of “children under twenty-one.*’ With the government 
as with the rest of ns, a good deal depends on what we actually want. 

anges are coming and they are coming by way of insurance system not necessarily by 
comp scry e^s ation. I believe as a result of the survey which is about to be undertaken, 
T? ^ ^ mo've is one which will bring about certain changes in medical practice. 

80 is ^oup and others will show those who are bringing in new methods that they will 
ave to include m their deliberations the adrice of the doctors themselves. / 

^NKDDY, Bochestee, MiNN.~My discussion of the report of the 

reSL^tJktteTf^^fh ^ summary of opinion regarding S. 1318 as expressed in 

replies to letters to the members of the Academy in Minnesota asking for their opiXns. 
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Replies were received from nearly half of the members in the State. No opposition was 
expressed to the broad objectives of the bill although one or two expressed the feeling that the 
bill should be killed, without making any specific mention of its alleged purpose. 

The concept that the government, be it State or Federal, must assume responsibility for 
furnishing complete health and medical services to all pregnant mothers and to all children 
regardless of the economic status of husbands and fathers is obviously not shared by any of 
the members from whom written replies were received. On the other hand, a plan which does 
not provide for assumption by the government of financial responsibility of those able to 
pay their pay and at the same time provides for high-class medical care for those unable 
to supply themselves with it, would receive favorable consideration. It was suggested that 
any plan should recognize the necessity of both private and public health services as we now 
have private and public schools. 

Control of any plan which may be adopted should be bested in the several states rather 
than in a federal agency according to those who commented on this aspect of the bill. 

One member expressed the view that ^Mt is not possible to practice good medicine, or 
honest medicine, under government control; tliat the practice of medicine and especially of 
pediatrics requires not merely skill but great patients and self-sacrifice and that these virtues 
will be killed by government medicine.'' 

These represent, very briefly, the objections, both moderate and extreme, to the 
principles involved and to provisions of the bill as expressed by members from Minnesota. 
Time does not permit mention of many criticisms of specific provisions which were offered. 

Since doctors are not accustomed to formulate legislation, it is not surprising that few 
suggestions were received which can be designated as constructive criticism. One member 
offered the suggestion that, ‘‘the Chief of the Cliildren's Bureau be made responsible to 
a board consisting of state health officers, members of the medical profession, chiefly pedi- 
atricians, and lay members. The proportion of one-third each would be satisfactory." An- 
other suggests that “services be limited to those whose financial status is such as to render 
it impossible for them to pay or to whom meeting a large expense would bring undue hard- 
ship. ' ' One states that ‘ ‘ many ‘more people could provide the services of a physician him- 
self on a personal basis if other costs were defrayed." 

Wliat can be offered which will be helpful in attaining the goal which we all seek? 
Following suggestions which have come from some of our state members, it would seem right 
and proper (1) to forward with all expedience the work of the Committee of Nine, and (2) to 
seek modifications of S. 1318 'which ^YiII be based upon the findings of this committee, which 
will take cognizance of the opinions of a majority of members of the Academy as expressed 
here and elsewhere and which will conform so far as possible w'ith the ideas of those wlio 
must be greatly concerned with the administration of any plan, the American Medical As- 
sociation, the Association of State and Territorial Health Officers, and then place behind it the 
full weight of the Academy in support of its passage. 

HR. STANLEY H. NICHOLS, Asbuey Park:, N. J. — May I respectfully disagree with 
Hr. Park White that the point is whether or not we 'uull approve the setting up of a 
Federal health program for the population. As far as this Academy is concerned, it seems 
to mo that the thing in our minds which is most important in the national picture is 
whether or not wo set up a means test, whether in pediatrics or anywhere else; in other 
words, are we prepared as an Academy or as a medical profession to start medical service 
for all at public expense? I think tliere are two common grounds with which we can begin. 
The Committee on Cooperation "with Government and Medical Agencies proposed a na- 
tional program, calling for cooperation between the American Academy of Pediatrics and 
the American Medical Association, the United States Public Health Service, and the Chil- 
dren's Bureau. This program is ready whenever the Academy wishes to use it. 

One of the great men of this country, Eric Johnston, president of the United States 
Chamber of Commerce, is a very wise man w^ho has spent his life adjusting difficulties. 
He says this, which we can take to heart: “When two groups disagree and cannot find 
a common ground, we should make a survey around the table until we find a common 
ground and then resuine negotiations.” 
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nr Park has laid before you the “Maryland Slate Plan" ^-lucU provides that (1) 

inc tomorrow the American Academy of Pediatrics approve the Alaryland Plan. 

Secondlv, I called to Dr. Park’s attention last night, and Dr. Sinav referred to it 
today, that a national insurance plan has been pas.'^cd by tlio Amencan Alcdical A.ssoci.i- 
tion’at its meeting in Dcccmlier. Dr. Drunk of Michigan and Mr. AInnni.\', who is the 
national president of the Bloc Cross, ofTered a second plan, namely, “to have a 
hcaUU congress made up of these same components as in the ifaryland State Plan. Ihc 
House of delegates of the American Medical Association directed the Council on J^Iedical 
Sendee and Public Kclations to set up a National Health Congress’’ composed of leprc- 
sentativea of the American ifcdical As^^ocialion, the American Dental Association, the 
American Hospital Association, pharmacists, nurses, etc. If that National Conference^' 
can be brought into being it rvili be a great step fonvard by the American 3ifedical Asso- 
ciation. I recommend that first we endorse the state plan of Maryland and that rve help 
participate in a national health congress and that we endorse the idea that those that 
cannot pay for medical services/' be so provided for. That is the common ground on 
which the American Academy of Pediatrics, the American Medical Association, and all 
concerned can participate. I recommend it as a basis for discussion tomorrow for this group. 


DP, H. KENT TENNEY, JP., Wjs, — I believe I am safe in saying that my 

remarks represent, with fair accuracy, the opinions of most of the pediatricians in “Wisconsin 
as well as of those individuals charged with the resp6nsibiHty of administering existing cliild 
health programs. 

IVe, in Wisconsin, believe that there are certain aspects of medical practice where in- 
dividual physicians, local agencies, State agencies, and Federal agencies can and should pool 
their eftorts. And we believe that such pooling of efforts can result in definite benefit to all 
concerned. But it is our unalterable contention that Mie policies and practices that govern 
the activities of these agencies should be determined locally. We feel that, in spite of fairly 
frequent risits to the State by representatives of Federal bureaus, Tve still know our conditions 
and OUT problcma bcUet than anyone remote from the scene can ever know them. And it is 
this complete and utter abrogation of state and local rights which it calls for that makes bill 
S.1318 or any reasonable facsimile thereof so very unpalatable to us in “Wisconsin. When 
one considers the endless overlapping and duplication of existing programs that this bill 
provides for it is no wonder that many of our administrators view it with alarm. 


AVhilo it is true that many of us believe that under the provisions of this bill the practice 
of pediatries as we have known it uiU be considerably altered, I would like to emphasize that 
our opposition to the bill does not stem from a fear of losing our practice hut rather from a 
conviction that the bill null lead to so much confusion and resentment as to hamper seriously 
materna ^ c li d ealth activities. We do not, for a minute^ contend that our programs are 
per ec . n t le contrary, they need considerable amplification and we are developing plans 

place such complete control over the practice of medicine, down 
0 c sma est political unit'^ of every state, in the hands of the Cliief of one bureau is the 
services is wliat we emphatically do not believe. And, while our relation- 
sup ui tie ildren s Bureau has on the whole been a cordial one, the memory of some 
past cxpenences in trying—and sometimes unsuccessfully-^to fight off some ‘‘do this or get 
no monej ircctives leaves us an^^hing but happy over the prospects of what could take 
place under the provisions of bill S. 1318, 

It has been said that this bill put the health of children in the same category as their 
c uca ion. ow this ideal of making health ai^ailable to all children is one with which nobody 
las any quarrel. But, our system of public education and the provisions of bill S. 2318 are so 
r opposed as to make any such comparison entirely untenable. Every school 
t ict elects its own school board which decides its own policiea with a minimum of participa- 
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tion even the state officials. But bill S. 1318 would completely reverse this system and re- 
quire the Chief of the Children ’s Bureau to formulate all rules, and regulations for the medical, 
dental, ‘^and related services^’ of every political unit of every state. And, may I repeat, it is 
this feature of the bill, this complete abrogation of State and local participation in the formu- 
lation of policies, that forms the basis for much of our opposition and convinces us that our 
Child Health Programs would suffer rather than benefit by its enactment. 

If the Congress would allot to the State Board of Health, or other responsible agency, 
its share of the proposed appropriation, and require that body to be guided by a committee 
representing medical, dental, hospital and lay groups, then it would be possible to develop 
plans, tailored to fit local conditions, and free from the administrative strings that are al- 
ways attached to Federal funds. Only in the case of bill S. 1318 the strings have grown to be 
more like rubber bands that will snap your money out of your hands if you do not watch out. 

Lest anyone should consider that Wisconsin occupies a position that is mainly ob- 
structionist in nature, I would like to say a few words about our plans for improving maternal 
and child health in our state. 

We believe that it is little short of suicidal for organized medicine to sit on its haunches 
and howl about proposed plans without proposing some positive plans of its own. line 
with that belief, then, the State Medical Society's Committee on Maternal and Child Health 
has drawn up some plans wMch we think will serve as a workable starting point. The thesis 
which underlies all of our planning is that a broad and continuous system of education is 
fundamental in the development of any sound health program. It is not enough for medical 
science to develop new techniques and new knowledge of disease. These advances must be 
constantly available to the profession and public alike. But it is really not enough that these 
advances be merely available; for we must admit that all too often they must be practically 
stuffed down the necks of some of our professional brethren. If our educational program in- 
cludes the wise and wide dissemination of sound knowledge as to what constitutes good pedi- 
atric practice, then parents will demand good and adequate care for their children and thus 
force the complacent physician to brush up or get brushed off. So, as one of our educational 
activities, we contemplate the creation, within the framework of the State Board of Health, 
of a full-time position as Director of Education. 

It will be the duty of this Director in conjunction with the medical schools, schools of 
nursing, hospitals, medical societies, etc., to organize and conduct a continuous program of 
postgraduate education. He will also, in conjunction with such organizations as the American 
Legion, and the National Congress of Parents and Teachers, organize a continuous program of 
lay education. 

It has often been said that one of our most pressing needs is an increased emphasis on 
pediatric teaching. With the return of Dean Middleton from Service, plans are rapidly going 
forward which envision a great expansion in the whole field of preventive medicine. 

As other aids in our program, it is planned to double the number of public health units 
in the state and to enlarge greatly the staff of Public Health nurses. 

To do all this it would of course be very nice to have some Federal funds. But rather 
than submit to the complete domination that we see sticking out of every angle of bill S. 1318 
we shall try to carry on alone. 

THE CHAIR. — As there is no further discussion, I will declare the session adjourned. 

(The session was adjourned at 12 Noon.) 

Annual Business Meeting* 

Jan. 18, 1946 

The annual business meeting of the American Academy of Pediatrics was held in the 
Book-Cadillac Hotel, Detroit, Mich., on Friday, Jan. 18, 1946. The meeting was called to 
order by the President, Dr. Joseph S. Wall, at 10:10 a.m. 

the PBESIDENT. — The first order of business is the conferring of Pediatric 
Awards Dr. Joseph H. Stokes, a member of the Committee, will make the award on behalf 

of the* Academy. 
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PR <?TOKES.-Aftec arrivine in Detroit I Mccived a letter from Dr. Graham Ross 

years and consists of one prize of $1,000 and a second pnzo of $o00, m not to be a a 
this year. Dr. Boss requested that I road the report he drew up. 

Report of Cominittee on Mead Johnson Awards 
The Comnuttee appointed by the American Academy of Pediatrics on Awards recom- 

mpnded that lor this year bo avrard should be made. 

The reasoa for this decision is that it is generally felt that there has been no wo 
of sufficiently outstanding merit published by those who would qualify for tlie awar . 

It has therefore, been decided that it would be better to postpone the award for this 
year, in order to maintain the standards of investigative work which have been shown by 

the previous recipients. ^ 

S. Gkatiam Boss, Cliairman. 


Report of Committee on Borden Award 

The Borden Award is a yearly award of 51,000, together with an appropriate medal, 
for that pediatrician of any age in the opinion of the Committee on Awards, acting for 
the Academy, has performed work of outstanding merit in research in nutrition pf infants 
and children. This is the second year that such an award has been made. 

In contrast to the prolonged discussion and the difficulty of decision in the case of the 
now postponed Mead Johnson Awards, in which an age limit has been designated by the 
donor, the Committee's decision in respect to' the Borden Award was prompt and unanimous. 

Of men in the field of research in medicine there are a few, a very few, who, by great 
skill, untiring effort, and well-controlled but far-sighted imagination in their chosen field of 
investigation have erected milestones in medical progress W’hich will stand forever. The 
recipient of this yearns award has pursued his chosen field of rickets in this manner, and 
with the work of years has erected such a milestone. He once facetiously termed the field 
of rickets his particular saloon in which he spent a large portion of his time in quiet xetire- 
ment. It may be added that this saloon contains a few choice spirits, and one may always 
expect a kindly and gracious welcome. 

Of equal importance in the field of research has been Ids exceptional facility for stimu- 
lating and fostering the spirit of investigation in young physicians, not alone in his own 
school of medicine, but of those young men and women with whom he has had contact 
throughout all fields of medicine. 

On behalf of the Chairman of the Committee of Awards, Br. S. Graham Boss, and in the 
name of the American Academy of Pediatries, I present the Borden Award to a great teacher 
and investigator, who has earned the affectionate regard-^ and esteen of all who have known 
him, Dr. Edwards A, Park. 

Joseph Stokes, Jr. 


DP. PABK. When this kind and very pleasant thing happens to a person it causes Mm 
to look back on himself. I think it is a very dangerous thing to look back on one’s self and 
Dr, Howell, tUe late Professor of Physiology at Baltimore, once told me it was so painful to 
dm t lat he ne'i er did it. When I look back on myself in regard to the investigations wldch I 
have done, particularly the investigations on rickets, I am aware that nothing I have ever done 
0 nc cts has been of first merit, I can. mention on my fingers the great achievements in rickets, 
e iscoverj" that rickets was a vitamin deficiency disease, the discovery that ultraviolet light 
was curative of rickets, and the discover}” of a new vitamin, vitamin B, and the fact that 
e etus ^uld be irradiated with ultraviolet light, the great contribution of the late Br. 
ess an r. Steinbach, and the discovery that rickets as ordinarily encountered was a 
low phosphorous disease, a discovery that was made by Dr. Howland, Br. Kramer, and 

u'' ^ mentionmg other milestones. My part has 

been verj- small. I was concerned with the work I did in collaboration with Dr, McCollum 
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and Dr. Shipley pointed the way that phosphorus was very intimately associated with 
rickets. Recently it was thought that rickets was due to calcium deficiency. I remember 
a very amazing anecdote of Dr. Leonard Finley who was visiting Dr. Howland. They 
entered into an argument one evening at dinner as to whether ricLets was produced by 
calcium deficiency or phosphorous deficiency. Dr. Finley contended it was calcium; Hr. 
Howland, phosphorus. Those of you who know Dr. Finley know that he is a very per- 
sistent Scot, Dr. Howland told me his one thought was how to get him to bed. He finally 
stood up and said, ''What can I do for 3mu?^' Dr. Finley relpied, "I would like another 
cigar. I think probabl}^ Dr. Howland was right in the discussion, although Dr. Finley 
knew that he was. 

I accept this award with all humility, feeling that it really is an expression of 
appreciation of effort, and that effort in right directions, that is, the appreciation of the 
value of countless little things. 

THE PRESIDENT. — The next order of business is the consideration of applications. 

THE SECRETARY. — The following lists of applicants have been approved by the 
Executive Board. [Published in tliis issue of the Journal, p. 347.] 

I move that the action of the Executive Board be approved on these applicants. 

(The motion was seconded and carried.) 

THE PRESIDENT. — The next order of business is the request for emeritus member- 
ship. 

William N. Bradley, Philadelphia, Pa. 

Guj’- 1. Bliss, Long Beach, Calif. 

Howard C. Carpenter, Philadelphia, Pa. 

James Dunn, Davenport, Iowa 

I move that the action of the Executive Board be approved and that these gentlemen 
be granted Emeritus Fellowship. 

(The motion was seconded and carried.) 

THE PRESIDENT. — The Executive Board also elected to Honorary Membership, Dr. 
Donald Paterson of London, England, and to Associate Membership, Dr. Franklin Henry 
Top, Detroit, Mich. 

(It was moved, seconded, and carried that the action of the Executive Board be 
approved.) 

The next order of business is the reading of the President’s address. [Published 
in this issue of the Journal, p. 249.] 

THE PRESIDENT, — The next order of business is the report of the Secretary and the 
report of the Treasurer. [Published in the February issue of the Journal, pp. 217 and 221.] 

THE PRESIDENT. — The next order of business is an obituary" for Dr. Coolej' by Dr. 
Henry Helmholz. 

THE PRESIDENT. — The next order of business is the report of the Regions. [Pub- 
lished in February issue of the Journal, p. 218.] 

The next order of business is the confirmation of the action of the Executive Committee 
concerning the report of the Committee on Fetus and Newborn. [Published in the February 
issue of the Journal, p. 224.] 

THE SECRETARY. — ^In the report two questions were asked, one b^' Dr. D. Lesesne 
Smith concerning change of State laws in regard to eye prophylaxis with a view to the use 
of penicillin in place of silver nitrate. The other by Dr. Jerome Glaser, concerning the defini- 
tion of the newborn period. The Secretary was instructed by the Executive Board to write 
the Cliairman of the Committee asking that it continue its investigations concerning the use 
of penicillin in place of silver nitrate and report at a future meeting. In answer to Dr. Glaser, 
the Committee on Fetus and Newborn recommends: 

1. That the term "neonatal’’ rather than "newborn’’ be used to cover the period after 
birth tliat Dr. Glaser asks ns to define. 
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I move that the action of tlie Executive Board lie approved. 

(The motion was seconded and carried.) 

THE PBESIDENT. — The next order of Jmsincss is tlio report of the Committee on 
Redistricting Hie Academy. [Publislied in tliis issue of tlic Jour.NAi., p. 352.] 

DR. MAETilEE. — ^For tlie last few years it has been evident to tlio Executive Board 
that representation on tiie Executive Board was becoming a one-sided affair. That was true 
liecausc of the manner in which the Academy was divided at the time of organization. , 
the time it was organized the natural division was eastern, southern, middle western, an 
far western states. As time went on with the tremendous increase that has occurred m 
the membership of the Academy, ns I have already noted, the representation became 
equally distributed. For that reason the President, on the recommendation of the Execu- 
tive Board, appointed a committee consisting of Dr. Gochle and myself and we were to 
submit plans for making as nearly equal representation of the Academy as possible. Prob- 
ably all of you have all seen copies of the report of the Committee. The recommendations 


of the Committee are as follows: 


1. That the Executive Board submit to the memberslup the proposal Uiat the Academj 
redistriefc Regions I, H, HI, and IV into eight (8) districts based upon an equal number of 
members in each district, 

2. That the districts be represented by a district or Regional Chairman with all the 
duties and responsibility now held by a Regional Chairman, 

3. That nominations and election of such Regional Chairmen be done in the manner now 
prescribed in the Constitution, 

4. That the term of office of a District Cliairman be for a period of eight (B) years. 

5. That the Executive Board be empowered to mahe all necessary changes in the By- 
Laws of the American Academy of Pediatrics to accomplish the redistricting as proposed in 
this report. 


We have a slide to show the proposed Tedistricting of regions by actual numbers. 
Whereas Region 1, which constitutes the New England states, New Tork, and as far down 
as Washington, at the present time has 725 members, Region H comprising what is commonly’^ 
known as the southern states has 326 members, Region HI, the middle western states has 
468 members, and then going out to the extreme western states, and this divided by the 
Rocky Mountains, we have a total of 209 members. Dnder the process of Tedistricting, 
District 1 would have 188; District 2, 210; District 3, 198; District 4, 198; District 5, 226; 
District 6, 221; District 7, 236; District 8, 212. District 9, which is at the present time 
Region V, consisting of the Latin -American countries, will continue as it is and there will 
be no change in the components of the District, it W’ill simply be a change in name. As 
time progresses if and vrhen the membership in the Latin -American countries increases, 
then further subdivisions of that District may be undertaken. 


. At the time the Academy was organized it was felt that much of the work of the 
Aca cmy would be carried on through the Regions, that is, the regional meetings would 
proride a codmuou meeting place for those states in tliis particular area at which problems 
pecu iar to the area would be considered. That stage in development has apparently pretty 
ue passed. Much of the work that was formerly regional in nature has become national 
in scope. Some of the work which in the formative period was on a regional basis is now 
on on a state basis. The function of the Region as such was perhaps dimin- 
ished as the Academy itself has moved forward. At the present time the Regions still 
nave a tunction m that they have, prior to the onset of hostilities, formed a means of pro- 
\i ing a c imcal meeting for those individual members who were not always able to attend 
the national meeting, primarily because of its place of meeting. In other words, if the 



382 


THE JOURNAL OP PEDIATRICS 


meeting were held in the far east it would be difficult for the membership on the extreme west 
coast to attend, and so there was the feeling that they wanted a clinical meeting at least once 
a year and the regional meeting served that purpose. There was one very great difficulty 
in at least tv*o of the Regions, that was the question of finances. Whereas, Regions I and 
HI could provide clinical meetings that were self-sustaining and self-supporting, Regions 
II and rv were under considerable hardship in that respect. If this proposed redistricting 
is carried out, it is the thought of the Executive Board that while the annual meeting will 
continue to be held in the fall and the location will continue as in the past to be in various 
parts of the country so that from time to time it will be in cities accessible to the member- 
ship and not in one particular place, that if the meeting were held in the extreme east, a 
clinical meeting in the spring of the year would be held at a point which would be ac- 
cessible to those members who because of the great distance involved and traveling to the 
annual meeting in the fall, would not be able to attend the meeting unless additional meetings 
w’ere held. It might be necessary to hold two additional meetings, such meetings to be 
put on through the efforts of the Secretary as are the annual meetings, which because of 
tlieir nature are much more likely to have a larger attendance and may be actually self- 
supporting. It means greater effort and more work on the part of the Secretary and his 
Staff, but as the Academy grows it is natural that such labors should increase. 

The redistricting is proposed and it is the desire of the Executive Board that it be very 
thoroughly studied and considered, and on the basis of such consideration that it be voted 
upon at the next annual meeting. Is there any question about it? 

BR. BORDEN" "V^EEDEB, — I think it is a very good idea. One thing I would like to 
have thought given to, that is, the proposed Executive Board. Is one new man to go every 
eight years? I would like to express the thought that it might be wise to have the term 
of office for four years \Nuth two members elected every year, with the privilege of re-election. 

I am not making a motion. 

DR. ALLAN" BUTLER. — As one goes through the minutes of the Academy one is 
impressed with the fact that w’e should lower the age limit of members who are acting on 
committees. I think the younger members have a definite feeling that they are not allowed 
to participate in committee discussions which concern a great deal the policies of the 
Academy. For instance, the Committee on Legislation is composed of very wise individ- 
uals but there is not a member on the committee who is under 60. Therefore, those mem- 
bers are determining the legislative policies of the Academy which will not affect those 
individuals but will affect the members thirty years younger. I would like to see more 
young men on the policy-forming groups of the Academy. 

DR. HELMHOLZ. — I came to the same conclusion as Dr. A^eeder did and I had the 
privilege of discussing this vdth the Cliairman of the Committee. He seems favorably in- 
clined and if he wishes to have some action on this which may help, I shall be glad to 
make a motion. 

THE SECRETARY. — The question of membership on a committee is one that depends 
on activity and not on age. We have continually tried to find younger men who would do the 
job. That has been going on for five or six years. If those who vdsh to have younger men 
will give suggestions we will meet those suggestions Tvith an open mind and an open heart. 
It is difficult to find younger men who will do the job. The older men have been tried and 
we know what they v*ill do. We would like to have younger men. There has been a continual 
change in the Executive Board along that line. I think the whole tendency in the Board 
has been to discover younger men who will do the work. The fact is we have to get the 
work done. If we can get yoimger men to do it, we are willing to put them on. 

DR. VEEDEB. — ^I move that a change be made in the Executive Board in the redis- 
tricting program, that the members serve for four years, two members to be elected each year. 

(The motion was seconded by Dr. Garrison.) 

THE PRESIDENT. — As I understand it, the members of the Executive Board should 
be elected for four years rather than as they are now. 

DB. VEBPEB.— It states in the report that they will be elected for eight years. 
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THE SEGRETAEY.-IVould you like to odd the privilege of re-election oncci We do 
not have anyone on the Executive Board for longer than eight years. lou could say with 
the privilege of one re-election. 

DR. VEEDEE.— I accept that. 

DR. FRAETv VAN SCHOICK, .Tacksov, Mich.— The proposal is for nine districts 
would socm easier if members of the Executive Board were elected for three ycar.s. 

THE PRESIDENT.— This proposal must go over one year. Thc.se amendment. s must be 
submitted to the Executive Board and then brought before the members at the Aovember 
meeting. Any motion will bo to suggest for the consideration of the Committee that two 
district chairmen will be elected for a term of four years. Dr. Van Schoick suggests throe 
years. 

DB, MABTMEB. — ^Therc is only this to he said. There has been more and more a 
feeling on the part of Beglon V that they vrant to bc^ considered exactly ns tlic other 
regions, and it might be Tvell from the standpoint of policy to treat all regions on exactly 
the same basis. 'With nine members of the Executive Board and a three-year tenure of office, 
it would provide a stable Board. 


BE. '^TGEBBR —That will be satisf actory, 

THE PRESIDENT. — ^Do you accept nine members for a three-year terra and rc-clcction 
for one term if the District desires? 


THE SECRETARY. — ^Three members would go off each year and flicir successors would 
be appointed for terms of three years, with the privilege of reappointment at the end of 
that time for one year. 

THE PRESIDENT, — ^You have heard the motion that for the consideration of the 
Committee, it is suggested that district chairmen be appointed for a three-year term each, 
with the privilege of reappointment for a term of the same length. (The motion was 
carried.) 


I wish you would think abont Dr. Martmer’s proposal on redistricting. 

DE. HARMON TREMAINE, Boise, Idaho. — I would like to say a word for those of 
us who live in the West. When a man from Denver goes to Seattle he travels 1,600 miles 
by rail. I would, from a selfish standpoint, rather be left in the midwest district. 

THE SECRETARY. — These districts are only administrative districts. They are not 
the districts which hold meetings. The old method of holding meetings will be discontinued 
and all meetings will be from the central office. There will be two or three meetings a 
year. That is a point which must be remembered. There is no intention whatever of using 
this redistrieting as anything but as administrative policy, and the future meetings \vill be 
determined by the location of the annual meeting. Then vre will have other meetings in 
the sections of the country which are not in definite connection with the annual meeting. 
That is what it calls for. 


DE. EUGENE B. SCHUSTER, Pittsbdrgh.— I f redistricting is for the purpose of 
administration and the districts do not hold meetings, and out of the administrative divisions 
come responsibilities, are our representatives going to take the responsibilities? Hoiv are the 
representatives going to be chosen? 


TBffi SECRETARY. . Heretofore it has been the custom of the Executive Board to ask 
the rcgioMl chairmen for the recommendation of tivo from each district so that they can take 
eir c oice for associate chairman. The regional chairman has been elected on the recom- 
mendation of the Nominating Committee of the Academy and the associate chairman usually 
names that are presented by the regional chairman after consultation 
mth the state chairmen in his region and the vote of the state chairmen. That has been 
the custom in the past. I suppose that in the future according to this plan the nominations 
wUl come from the Nominating Committee and unquestionably I should think would be on the 

r chairmen within any given district. I do not think that the 

mcinodB have been set up. 
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DE. GENGENBACH. — was going to raise the points that the states of Wyoming, 
Colorado and New Mexico are on the other side of the mountains. Originally Colorado was 
put in Eegion r\^, but our problems are associated with the Middle West. As far as the 
number is concerned, there are 17 in Colorado, 1 in Wyoming, 4 in New Mexico, which would 
only take oft 22 members from that district. 

THE SECRETARY. — It is only for a matter of administration and for no other pur- 
pose. I cannot see that it makes any difference to the state what group it is in, 

HE, VEEDER. — ^A practical point comes up, the question of the Nominating Committee. 
The Nominating Committee has been a committee of four, one from each region. TOiat is the 
plan of handling that in the future? It was not discussed. I have served on the nominating 
committee a couple of times. The nominating committee has polled the state chairmen 
of each region for their choice as to officers and the committee has taken the selection. How 
are you going to handle that in the future? 

THE SECRETARY, — That has not been discussed. 

DR. PAUL W. HEAVEN, Rochester, N. Y. — How is Canada redistricted? 

DR. MARTMER. — On the basis of the plan as it has been set up, Quebec will be in 
District 1, Saskatchewan and Manitoba in District 6, British Columbia in District 8. 
Puerto Rico will be in District 4, Hawaii in District 8. Alaska will be in District 8, as 
soon as we have a member elected from that country. 

DR. HOWARD J. MORRISON, Savannah, Ga. — I would move that one member of 
the nominating committee be from each of the nine districts. That would include a rep- 
resentative group from the entire Academy. 

(The motion was seconded and carried.) 

THE PRESIDENT. — We will now present resolutions from the Executive Board. 
DR. LEE FORREST HILL. — ^Your Executive Board presents the following resolution 
adopted on Jan. 17, 1946: 

The American Academy of Pediatrics in annual session at Detroit, Michi- 
gan, Januaiy^ 15-18, 1946, after careful consideration of proposed legislation in 
Congress as it relates to child health services reaffirms its resolution as adopted 
at its 1939 session, namely: 

^^That the American Academy of Pediatrics, regarding the provisions for 
maternal and child welfare, favors the use of public funds to provide siich services 
to those groups of the population unable to pay for medical services^ to the end 
that the standards of medical care may be maintained at a high level among such 
groups. ^ ^ 

The Academy of Pediatrics does not favor the use of Federal funds for those 
able to provide good medical care for their own resources. 

The Academy directs the attention of those considering proposed legislation 
to its fact-finding study of child health ser^dees now in progress which, at its con- 
clusion, should assist in the development of sound programs at state levels based 
on demonstrated needs. 

Pending the completion of tliis study, it is recognized that urgent needs exist 
in some states that should be met in the immediate future. To this end the Aca 1- 

recommends that additional Federal funds be made available for grants-in- 
aid to the states under existing Maternal and Cliild Health and Crippled Chil- 
dren *s programs of Title V of the Social Security Act. 

The Academy would Avelcome the privilege of sending its representatives now 
or at any time to confer with those responsible for the preparation of legislation 
pertaining to child health. 

I move the adoption by the Academy as a whole of these resolutions. 

(The motion was seconded by Dr. Gengenbach.) 

BE. STRINGFIELD . — X would like to call attention to the next to the last para- 
graph. It says, "Maternal and Child Health and Crippled Children’s program of Title V 
of the Social Security Act." I would like to add to that "as amended in 1939." 
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the PBESIDENT.-Thal is tl.o usual legal wording. I am sure Er, Hill will have 

no objections. .. .■v,„ 

DR. STRIKGEIELD.— lily reason for adding tlml is tlinl some ineml)crs confuse t 

Social Security Act with the EMIG program. 

DR. BUTLER.— I would like to have one point clarified and that is in regard to the 
publication of the v.ariouB papers read and comments made yesterday morning in the 
-session on postwar planning and medical economics. Tberc were two paiwrs read yesterday, 
one by the President and the other iiy Dr. Sinai. Arc the remarks pertaining to the discussion 
fo be publi sited T 

THE PBESrOEXT.— The papers and reports arc published in the JOunXAL. I will ask 
Dr. Vcedcr. ‘ 

DE. VEEDER.— AVc puhlisTi all the minutes of the Academy meeting tiiat come to ns 
from the official stenographer. Vfe do not consider it the function of the .Toub.Vaj, to 
amend what the members say at its meeting. The Secretary, Dr. Gnilcc, assures me. Dr. 
Butler, that the minutes 'will include all the discussions. 

THE BECRETAEY. — I have not talked much on this situation. I liave put out only one 
piece of information regarding it as to my opinion. It is not because I have not felt, I feel 
we are at the turning point of American pediatrics. I think the situation is a very, very 
serious one. At the meeting in St. Louis we were assured by Pr. Eliot that there will not bo 
any future leg;islation coming from the Children's Bureau based on the EMC prog'ram. I 
know from Pr. Eliot that she does not consider the present Pepper bill as being the 
child of that E^flC program. In the point of time and purport the Pepper bill is the child 
of the EMIC program. In the f5t. Louis meeting I talked with her and Pr. Hfolraholz. She 
asked me 'why I 'was so in opposition to the EMIC program. I told her that I felt that 
it W’as the entering wedge for legislation along this line and that I would not be in favor 
of such le^slation. Pr, Helmholz said he felt the same way, and that it would be unfair to 
the profession to do it that way. I think Pr. Helmholz, knowing him as I do, puts the same 
interpretation that I do and that Pr. Eliot does. To me the situation is far more serious than 
that. It means eventually, say what you please, that the medical men and pediatricians 
of this country udll not run pediatrics in this countiy, will not take care of the child as they 
have in the past, that it ^rill be done by the Children's Bureau. If the Children's Bureau were 
to consult the pediatricians and take the words of the practicing pediatricians as directives in 
their effort, I would not so feel, IVhat has happened in the Pepper bill^ — did not find this 
out nnUl this meeting I found it out because Pr. Eliot came to this Executive Board. There 
is in Washington a lay group in close affiliation with the Children's Bureau. I do not know 
the name of that Committee. That Committee had two doctors on it, Pr. Helraholz and 
Dr. Baumgartner, As fax as I know Pr. Helmhoiz and Pr. Baumgartner did not consult 'antli 
other pediatricians in the matter of preparation of this bill. Xf we are to have that of 
cooperation from the Children’s Bureau, I am against cooperating 'with the Children’s 
Bureau in frank language. If the Children’s Bureau can come clean with us and can say 
so and so, all right. I want to say this, I hax^e been on the Advisory Board of the Chil- 
ren s ureau for o^r ten years. I have never seen that anything I said that was opposed 
0 e \ie\\s o t e Idten’s Bureau had any weight. X had to say tliis because I feel that 

should say it so as to let you know how deeply I feel on the whole situation. It has 

situation ^ ^ should tell you how deeply I feel on the whole 

^ two slight corrections on 'what w’as said? Prs. 

pn myself were on the Executive Committee of the Commission on 

of thnf ^ r'^port of the Executive Committee was submitted to all the members 

opportunitv Tn submitted is our President. He had 

wis anv tLoh f ®^3ected to anything in that communication, I do not believe there 
y port from him as to objection to anything as outlined by the Committee. 

PK. HILL.-^Anyonc 'vvbo wants to discuss this resolution may do so. 
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Dr. BUTLER. — I Tvould like to refer to two points. Dr. Grulee as a member of the 
Advisory Committee of the Children's Bureau has made a statement which suggests that 
the Children's Bureau has not accepted advice rendered by physicians on this Advisory 
Committee. As a member of the Advisory Committee and as a physician I would like to 
state my impression that rarely has advice been given by the individual physician member of 
the Advisory Committee of the Children's Bureau that that advice has not been accepted 
or received generous consideration. 

The second point I would like to make pertains to the feeling that the Children's 
Bureau has not lived up to its agreement that the EMIC program would cease with the cessa- 
tion of the war. Dr. Eliot in her statement before the committee concerned with postwar 
planning either in St. Louis or Chicago was asked specifically the question, would the 
EMIC program cease with the war and would the experience of the E1\IIC program be 
carried on to programs pertaining after the war. Dr. Eliot said, ''I can say definitely the 
EMIC program will cease with the termination of the war. I, as a member of a govern- 
ment agency concerned with the improvement of medical care of women and children, cannot 
say that the experience derived from the EMC program will not be utilized as a basis for 
planning for better care of women and children." I think many members of the Academy 
forget that Dr. Eliot’s job for the government is planning for improvement in maternal 
and infant care. To accuse Dr. Eliot as being unfair in utilizing information derived from 
the EMIC program is totally unfair, I can see no justice in the statement that experience 
with the EMIC program is being unfairly applied in the Children’s Bureau’s planning 
for the future. I can see no fairness in the statement that Dr. Eliot has not stuck to 
her words. 

THE SECRETARY. — ^I would like to answer those questions because they are ques- 
tioning what I said. In one of the meetings at Washington of the Advisory Committee, 
every doctor and every nurse said that in the future in any planning or any action which 
affects the medical care of children the medical profession should be consulted. That was 
the action definitely taken by this group on the Advisory Board. Eveiy doctor voted in 
favor of that as did every nurse at that meeting. So far as I can see, if the Children’s 
Bureau had anything to do with the Pepper bill, the medical profession was not consulted in 
the formation of that bill. I may be wrong in my interpretation of what impression Dr. 
Eliot intended to give us at St. Louis. If I am wrong there are a great many other men who 
were at the meeting and who were present at the time when tliis was said, who gained an 
entirely different impression from Dr. Eliot’s talk. I know Dr. Eliot made exactly the state- 
ment that Dr. Butler credited to her at the meeting of the Advisory Committee in Washington 
because I called up the question and asked if it would be used as a wedge in future legis- 
lation. The answer was exactly as Dr. Butler has given. I had the impression that at 
St. Louis she said it would not be used as an entering wedge in future legislation. There 
are men in this audience who told me they understood it the same way. There is always a 
chance for mistinderstanding. I do not know that I have anything further to say on that, but 
I think those are the answers to Dr. Butler’s objections. 

DR. PARKE WHITE. — It is my impression that the committee of physicians that had 
most to do vdth the preparation of the Pepper bill is the Committee of Physicians for the 
Improvement of Medical Care, a remarkably fine group. 

THE SECRETARY. — ^How many physicians “were there on the committee and how 
were they constituted? 

DE. WHITE. — There was some overlapping of membership. There are some pedia- 
tricians on it. Knowing the constituency of that committee I expected to join it myself. 
That does not mean any official connection between the pediatricians and the preparation of 
the Pepper bill. I really do not know what the doctors have had to do vdth that except I 
do know that this one committee — there may be others — is the committee of physicians 
for the improvement of medical care and not to be confused with the committee for the 
extension of medical practice. I have gone along with Dr. Butler’s impression of the 
Pepper bill. The amount of approval or disapproval is submicroscopic. 
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■DTI B’DTL'ER As a tncmbor of tlio Commillco of Pliysicians for tlio Improvement 

of MSafSTthere are in tMs room at least throe members) I .vould like o eorrcc 
o Kfitement that was iust made. The Committee ns a committee was not consulted in the 
preparation of'thc Popper bill. To my knowledge neither Senator Pepper nor tbo nctua 

Lividual who wrote the bill, one of Senator Pepper’s MZ thl 

members of the Committee of Physicians for the Improvement of Medical Care. After the 
imting of the bill various members of the committee were asked to express the.r opinion con- 
cerning it. The Committee in mahing a Btatement concermng the PeppeT hill criticized 
the bill very largely as to the thirteen points I mentioned yesterday in criticizing the 1 epper 
bill. The Committee, therefore, does not approve the Pepper bill. I think there arc some 
misunderstandings on the part of many individuals concerning the manner in which Federal 
le^slation is introduced. The initial draft is apparently utilized by Congress as a means of 
discussion and as a means of obtaining information, so that two, three, four, and five 
drafts of the legislation can be made with continued discussion and the ultimate legislation 
represents the opinion derived by discussion of these various drafts presented to Congress. 
Congress must have done that with a certain amount of wisdom derived from experience, 
and I know not what that wisdom is. It is obvious if you want to get action on a matter you 
make progress by having something concrete to discuss, to whicli 3'ou can direct criticism. 
"We have had recent experience in relation to several bills before Congress establishing the 
National Science Foundation. Unless several drafts of proposed legislation had been 
written and proposed, some kind of concrete information could not have been obtained from 
Senate hearings held pertaining to such legislation. I am sure it would have been very 
difficult to obtain legislation which might be translated into concrete proposals to be .sub> 
mitted to the entire Congress unless an initial draft was presented for discussion. The 
Pepper bill is the initial draft. The Pepper bill will not be considered by any committee in 
Congress unless many groups have been asked to express their opinion. The Pepper bill 
will not get to the floor of Congress until medical men and pediatricians are given an oppor- 
tunity to express their opinions. Therefore, I do not think Ave should get too excited over 
the feeling that someone has presented an original draft that is to be the basis for discussion. 

BB. VEEDER. — I had not intended to speak on this but I %vant to stand by Dr. 
Butler in his statement that the Committee for Improvement of Medical Care had nothing 
to do Avith this, A statement is being prepared showing disadvantages of the Pepper bill. 
I thing we are making a little mistake. First of all, the thing we are interested in is 
better medical care for children. That is the primary thing. There has been a bill intro- 
duced in Congress to provide medical care on a basis that we do not believe will provide 
better medical care for children. I think we have every right to object to it. I think it is a 
waste of time, to sit here and discuss the Children's Bureau. What we have to do is to 
discuss what is in this bill. If we take simply the negative attitude toward the matter 
Ave will not get anywhere. We have no right to go as indiAriduals ox as the Academy ox as 
Academy xepresentatives before a committee in Congress and simply say, as was the 
experience of the A. M. A., <^We object to this.^' We have to have reasons why we object, 
and much more, we have to have definite recommendations as to what should be included 
m any bill passed by Congress in legislation for children. It seems to me that that is impor- 
tant and the thing we should do. 

there Avill be no doubt as to Avho the third member of the 
spea . I accepted a place on this committee because I do not think 
f ^ the attitude of the A. M. A. in many 

V TTr taking the stand alluded to by Dr. Veeder — we will not play 

^ everything. A society that is opposed to 

ard^Senti^n I am not in favor of state medicine 

I am if T- ^ legislation as it is passed today. 

as medical m, i /n f general practitioners vrith good scientidc training. 1 thinh we 

chief Se“Ts L dflSn o'f f our "students. My 

interest is a discussion of research, avoiding anything that is destructive. I have the 
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impression going about this countr}' as a guest speaker that pediatricians in private practice 
are doing as fine service as Tve would expect all members of the Academy to do. All the 
people we cannot take care of must be taken care of, whieh means care coming from 
taxation. That is where some national organization, the Children's Bureau or some other, 
must set the machinery. None of us on the committee are in favor of destroying medical 
practice and having a great number of practitioners working on small salaries. I hope 
that statement can be made. 

DR. JULIUS H. HESS. — ^For a point of clarification as far as the stenographer's 
notes are concerned, Ur. McQuarrie used the term A. M. A. as a society that is opposed to 
eveiy’tliing. 

Ur. McQUARBIE. — As a matter of fact I am a great admirer of the A. M. A. I worked 
on the Council for ten or twelve years. I am in favor of many fine things they do, but I do 
not favor their standing aside and objecting to eveiy^thing that is done. I like what they 
did in one committee, the name of which I cannot recall. 

UB, HESS. — ^That is the National Physicians' Committee. 

UB. LEND ON SNEUEECEB, Boston, Mass. — A s a member of the younger married set, 
so to speak, I am interested in this legislation from its general character. The discussion 
yesterday seemed to center entirely on the Pepper bill and since this was closely related 
to child welfare services, I wonder what the Executive Board's attitude was tOAvard the intro- 
duction of this legislation and its specific attitude as to the Pepper bill. I thought the 
criticism offered by Ur. Butler yesterday was timely. 

THE PRESIDENT. — In the report of the Legislative Committee three bills were 
concerned — ^the hospital bill, the Murray- Wagner-Uingell bill and the Pepper bill. 

UR, BATHBUBN. — would like to ask a question, why the people who are inter- 
ested in setting up legislation are not willing to extend the social security bill. I find in 
this resolution it states, ''The Academy recommends that additional Federal funds be made 
available for grants-in-aid to the states under existing Maternal and Child Health and 
Crippled Children's programs of Title V of the Social Security Act,". Why is it not pos- 
sible for those who wish to do any work for children to extend the facilities and the amount 
of money that comes to us under the provisions of the social security bill? It seems to me 
the two things to object to are the lack of a means test and the unlimited amount of money 
that is spent by the Pepper bill. Would we not accomplish more if we could have Congress 
spend the amount of money extending the provisions of the present maternal and child 
health and crippled children ^s program ? 

THE PRESIDENT. — The Department of Labor has given thought to extending the 
social security program but ivas in favor of the Pepper bill. 

UR. ROGrER KENNEDY. — ^I presume that all that will come from this meeting today 
is an expression of opinion that is to represent the opinions of the majority of this group. 

I know very little about child psychology. I was taught if I had a child with temper tan- 
trum, to advise the parents to walk off and let him be, that he would eventually get over 
the tantrum. If this meeting is to gesticulate under a show of emotion, the American 
Academy would be taking the part of the tantrum child, and the officers, the parents, who 
represent us, will walk off. I think we have to be careful unless we go off that way. In 
order to bring it to a head I would like to^ask this question. I have been thinking since 
yesterday about the resolutions of Ur, Butler. I wonder if they would be unfair to the 
group I represent, that is, the members of the Academy in our state. I think the import 
of what is put forth points to an effort on our part to delay action on the bill in its present 
form to allow time for modifications to be considered, modifications that might be elabo- 
rated not only by our group but also by other groups. It seems to me that we might con- 
sider the points Ur. Butler offers as resolutions. They might influence modifications, which 
would be the best way of handling this rather than this complicated resolution which covers 
all resolutions. 

dr. HILL. It seems to me that if we attempt to translate the resolution into the 

feelings of nil of us, we will be here for the next two weeks. It seems to me the thing 
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on wWeh all of us on the Executive Board were agreed was that wo have so'"® 

«..« ...I 0. . .t.W l-vcl. Thai, I IW.*, .Prtns. .•«. 
that is the point of this resolution. If yon want more resolutions after 
shades of viewpoints, that is O.IC. Our feeling was that here was a definite sjand ti t 
committee could or could not make. I prefer that a vote he ninde on this resolution. 

DE. E. B. SCHUSTER, PiTTsnuuou.— I wouRl like lo lie in with what Dr. Kennedy 
^Yas saying. The question hefore tiic house is the xocoimnondation made by the Committee. 
You can accept it or reject it. The question is, docs it express the will of the ma 3 oritY of 
the Academy? I havc'bccn wishing to sit still, but I cannot quite do so, because I tluuk 
what is presented in the resolution is nebulous and not creative- It does not toll the people 
who are going to plan legislation anything about what wo think ought to be clone, anything 
detailed about what is before them. It does not do anything more than object in a very 
broad way without dealing with the objectives that have been brought out and that ought 
to be dealt with. My own opinion is that wo should deal with the real issues before ns 
which are pretty well crystallized. 

THE PRESIDENT. — I call attention to the fact that one of the resolutions state that 
the Academy would welcome the privilege of sending its representatives now* or at any 
time to confer with those responsible for the preparation of legislation pertaining to child 


health. 

DB. BUTEER. — ^My reason for asking 'whether the remarks made by the speakers 
would be recorded was that yesterday afternoon a great many individuals came to me 
saying, ** Those thirteen specific critical comments on the Pepper bill should be recorded/' 
Certain people asked me if at the meeting this morning I would resubmit those criticisms. 
The statement which is now before us is a very good introductory statement. One could, if 
it seemed desirable, merely end that statement by saying, ''The Academy submits the fob 
loiving specific criticisms 0 / bill S. 1318, and because of these objections the Academy can- 
not approve, or disapprove, S. 1318.'^ The Academy disapproves S. 1318 because of the 
objections given. That can be appended to what I think is a very good resolution. 

DR, PARK. — May I subscribe to Dr. Butler’s view. It would seem to me that that 
would be a wise addition. 


THE PRESIDENT. — Would Dr. Butler care to introduce these thirteen criticisms? 
DB. BUTLER. — 1. move as an amendment that there be added to the resolution as 
now before us a section which will present the Academy's specific criticisms of the Pepper 
bill as now written, and that the thirteen points mentioned yesterday be the basis of the 
specific criticisms but that the final form of the specific criticisms be determined by a 
committee to be appointed by the President with power to act. 

(The motion was seconded by Dr. Veeder.) 

^ SCHOICK.— <1 think it will occur lo those present yesterday that 

the President treated those objections more in detail than did Dr. Butler. I would suggest 
that the thirteen points suggested by Dr. Butler be not the only basis for this Committee: 
As a matter of fact, the President had more objections and more in detail. 

. Rockford, III. — I think most of us have the same idea in 

^ Detroit if we did not want to do everything we can to 

^ iirgue with the statement that what we want is better child 

thev "blether the Children's Bureau has not done the best they can as 

affree tl t fh ovn^^ work, but I have done my best- I think we 'will all 

u!e paSfee of ft r ^ ^ consider 

EOine into nefliot ’ The question before ua is this, is the Children’s Bureau 

the ChUaluL^ R practice and general practice? If so, should we wish to work with 

wUh “e CMdrl"-' R like to work 

as a competitor -in Children’s Bureau 

cause that is the v'. hamlets. 1 am taking time which is valuable be- 

I would liU V. the general practitioners. I think from my own viewpoint 

I tvouia like very much to see this resolution voted upon and voted upon fLor^bly XS 
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is no reason why after digesting this at our next meeting or another meeting, if we find 
we have been a little bit stubborn, we cannot vote differently. At present I would favor 
the passage of this resolution. 

So much for the main resolution. I would like to make a few remarks about the 
papers yesterday. Ur, Wall’s paper was very long, it was obviously one-sided. Dr. Butler’s 
suggestions were very good. The Pepper bill is now in committee. I think the amendment 
of Dr. Butler’s should be passed as an entirely separate thing and not considered a part of 
this resolution. 

DB. — ^You have approximately one-sixteenth of the representation of 

the Academy here. I feel that the majority of the Academy feel that this resolution is 
what they want. In reference to the amendment, I feel the Committee should not be given 
power to act, because they will not have the expression of the Academy to act on. Let the 
special committee draw up what they want and let them send it to members of the Academy 
by mail and let them get a true expression. It is a tremendous piece of work, but it is 
the only way we can get a true impression. 

THE SECRETARY . — 1 would like to ask if he would regard a vote as based on the 
total membership or on the number of votes cast for this resolution and how he would 
regard those who offered certain changes which undoubtedly will be offered in case a mail 
vote is taken. I think it is almost impossible to get anything definite out of a mail vote. 
I think it would very much reduce the effect of such a resolution, not because I do not 
want to get the reaction of the members of the Academy by a mail vote. The members 
will not vote yes or no, they will want to make suggestions in these resolutions. I know 
every man has his own ideas on the Pepper bill and why he does not like it. I do not 
believe a vote by mail can be carried out successfully, 

DB. — I feel the most important thing before the Academy is that we have 

certain objections to what is in the Pepper bill and other bills. I feel the resolution carries 
enough weight and that the Academy is strong enough with the Children 's Bureau to make 
its weight felt. I believe the resolution carries that point. 

DB. GAlBBISON. — T he stenographer has the points Dr. Butler made. Should we not 
have Dr. Butler read them? I am opposed to Dr. Butler’s amendment. If Dr. Butler wants 
a different group to assist, I doubt that that is wise. 

THE PRESIDENT. — The Chair has a copy of Dr. Butler’s thirteen points. 

DR. VAN SCHOICH. — think the resolution states in general the objections. If 
there is a special committee appointed to go over this, we should have confidence in this 
committee. Therefore, I offer a substitute motion taking the place of all other motions 
that we accept the resolution* as presented by Dr. Hill. 

(The motion was seconded.) 

DR. PARK. — ^I suggest that Dr. Butler withdraw his amendment and present it as a 
second motion. 

THE PRESIDENT. — ^Dr. Butler, would you be willing to withdraw your amendment? 
DB. BUTLER. — With the consent of the seconder 1 withdraw the amendment. 

(The motion to adopt the resolution was carried.) 

DB. BUTLER. — ^I now re-introduce my motion as read yesterday. 

(The motion was seconded by Dr. Park.) 

THE PRESIDENT, — -I think it is only fair that we should hear the criticisms read. 

The Academy in defending the interests of pediatricians and the public 
cannot afford to ignore the Pepper bill or to condemn it without mentioning the 
specific reasons for so doing, therefore the following specific criticisms of S.1318 
are offered; 

1. The bill as now written states that services and facilities furnished un- 
der the state plans are to be available to all mothers and children who elect to 
participate in the benefits and therefore denies to the States the right to deter- 
mine eligibility. 
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2. The bill oxoluacs fcc-for-Borvicc es t\ means of paying practilioncrs for 

service Tendered. , , • 

3, The bill makes inadequate provision for paying groups of pliy.sicians 

institutions for professional services rendered. * i*i. 

4 The bill does not specify that professional personnel, groups, or inslilu- 
tions do not accept supplemental paj-ments. This m.ay lead to a loy scale of 
professional Temuncration under the bill that would undermine .scale of pay- 


menta, etc. ' • • i 

5 The bill endorses the Children's Bureau as the mo.st suitable administra- 
tive agency of this major step in a National Health Progr.am without asyinng 
integration of the administrative functions and hcnitli services under this bill 
with other health activities of the Govemtnent. 

6. The bill docs not satisfactorily define the Federal or Slate advisory com- 
mittees as regards personnel, method of appointment, advisory and policy mak- 
ing roles or manner of giving authority to the record of consultations with and 
recommendations to the Administrators at Federal and State levels. 

T. The MU makes no pro\dsion for variation in remuneration for service 
according to the differing costs pertaining in various states. 

8. The MU makes no provision for the prevention of arbitrary requests on 
short notice by the Federal Administrative Agency for reports from the State 
Health Agencies and similarly arbitrary requests by the State Health Agencies 
for reports from those rendering services. 

P. The provisions for handling claims are nnsatisfactoiy, 

10. The bill fails to specify adequately reference to coverage of dental ' 
care in appropriate portions of the bill. 

11. The bill makes no adequate provision for the protection of the rvell*, 
organized and integrated teaching services on which the future quality of medi- 
cal care is so dependent, 

12. The bill makes inadequate provision for the support and encouragement 
of research pertaining to the improvement of maternal and child health services 
and medical care. 

13. The bill makes no provision for assuring that State plans be expanded 
at rates that do not exceed available administrative and professional personnel 
and resources and that assurance against too rapid expansion be considered as 
one of the criteria of approval of a State plan by the Federal agency. 

Fot these reasons the American Academy of Fediatrics believes that the 
Maternal and (^Id IVelfare Act of 1945 (S/ 1318) does not represent the best 
form of legislation for the purpose for which it was written. 


DB. X M. BATl-. May I ask Hr. Butler his recommendations on the formation of 
a committee. 


THE PRESIDENT.' ^That was not in the part just before us. 

DR. BDTEER. That is not necessarj^. Those thirteen points were read before 300 
mcmheis yesterday. 


■n PBESpBNT.— The Chair wi]] rule that Dr. Butler did not include the com- 

mittee, therefore it is not included in the motion. 

(The motion was carried.) 


THE PRESIDENT. The Chair will recognize Dr. Van Schoick under new business, 
fiift SCHOICK.^In the State Chairmen's meeting the night before last, when 

occuTicd to^mp t/art-T health services was presented to the state chairmen, it 

as to how this survpv conmderable doubt in the minds of many state chairmen 

opportunity in «o f^r returned home. I have had the unusual 

Medical Socieiv i= p * • home, that the Council of the Michigan State 

of that Council mrl "^^sterday I spent the afternoon with several members 

of that Council and asked them if they would give their approval of the survey in Mich- 
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igan. They asked many pertinent questions and they did not approve of manj* of the 
problems. They recognized that the object of the survc}^ Tvas well stated. While this is 
not official, it comes from the Executive Council of the Michigan State Medical Society, 
and I can say that they have given their approval for the study in Michigan. Without 
the consent of each state medical society the survey vdll not be approved. Therefore, I 
think it would be of interest to you state chairmen to take this information back to your 
own state, that Michigan has given its approval to the study provided it participates in 
it and has adequate staffed groups so that the organized medical profession will have some 
access to the information derived. I feel that the Academy owes to the medical profes- 
sion in 'general a leadership which we have so far only attempted. I think that the time 
is coming for the Academy to appoint a representative committee that brings up just this 
parenthetical thing that Hr. Kennedy mentioned with temper tantrums, that the fault is 
all the child ^sf I think you will recognize that the fault is not all the child ^s but perhaps 
the parents ^ I draw the analogue that maybe the parents should be represented as well 
as the child. I therefore offer this motion: that the President appoint a committee of not 
less than twelve members to review the data compiled and accumulated by the Committee 
on the Study of Child Health Services, with instructions to bring- to the membership of 
the Academy recommendations for a plan of action to implement the objectives of the 
Academy as expressed in the resolution, based upon the findings of the survey being con- 
ducted by tlie Committee on Study of Child Health Services. 

(The motion was seconded.) 

DR. BUTLER. — happen to be a member of the Committee concerned with the Acad- 
emy survey. At the committee meetings we haA-e had several discussions concerning the 
ultimate utilization of the factual data obtained. Here at this session Dr. London was 
very anxious that the ultimate utilization of the data obtained be specified. I think I 
represent the opinion of the committee correctly, that it is unwise to make a commitment 
concerning the utilization of the factual data except in the broadest terms until the factual 
data has been accumulated and until it has been appraised and until it has been adequately 
set in motion. I think it would be unfortunate to appoint a separate -'Committee to deter- 
mine how the facts are to be utilized before we know what they are. I think it would be 
far wiser to instruct 3 "our present committee which is concerned with the survey to amplify' 
for the Academy such opinions as the^*^ now have concerning the possible utilization of the 
facts resulting from the studj'. 

QUESTION. — How large is the present committee? 

DR. VAN SCHOICK. — The Committee consists of three from the Academy", three from 
the American Pediatric Society", and three from the Children's Bureau. 

DR. HUBBARD. — All nine members are members of the Academy. 

THE SECRETARY. — The Committee of nine went out of existence and the committee 
as constituted represents an Academj' committee and as sucli they arc all members of the 
Academy". 

(A rising vote Avas taken and the motion was lost.) 

the president. — T he Secretary A\d]l read two amendments to the b^'^-Iaws. 

T’HE SECRETARY. — Article HI, Section 2, page 11, the words wffU the exception of 
Jicgxoii y be deleted. 

Article IH, Section 4, Page 11, following the word ''President," annually be inserted 
followed by a comma. 

In the same section, page 12, top line, a comma be inserted after "Regional Chairmen." 

I move that we adopt these amendments. 

(The motion was seconded and carried.) 

the PRESIDENT. — There are certain resolutions to be read. 

the SECRETARY. — The following resolutions are presented: 

Re it resolved f that the American Academ}^ of Pediatrics expresses its sin- 
cere appreciation to the local members in the Detroit area and to Dr. Edgar 

Martmcr for the splendid cooperation in the planning and conduct of the annual 
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meeting Keid at Urn Book-CadiUac Hold, January 15 througli 18, 1040. llio 
Academy especially commends the Clinic Day ns an outstanding presentation. 

Be it Tcsoh-ed, that the American Academy of Pediatries expresses its sincere 
appreciation of the superior manner in •v\-hich the Detroit Hotel Assocation 
handled the hotel registrations for ,tho annual meeting of the Academy held 
Januarj" 15 tlirough 3S, 194 G. 

Be resolved, that the American AcaGemy of Pediatries expresses its sincere 
appreciation for the splendid cooperation and assislanco of the Detroit Conven- 
tion Bureau and Mr. Carl Sedan, the Executive Secretary, in the preliminary 
arrangements for and during the Annual ^fccting of the Academy held at the 
Book-Cadillac Hotel, January 15 through 18, 194C, 

Be it resoTred, that the American Academy of Pediatrics expresses its sincere 
appreciation to the management of the Booh-Cadillnc IIolol for the splendid co- 
operation of all the hotel executives, as well as the employees and especially to 
Mr. George P. Balston, Jr., l^Ir, Charles Loftis, Mr. Kurt M, Gcbsladt, and Mr. 

Joha Gouci during the preparation for and the period of the Annual Meeting of 
the Academy, held January 15 through 18, 194 G. 

Be it resolved, that the American Academy of Pediatrics sincerely appre- 
ciates the courtesy of the Libby, Melscil and Libby Company, The Mennen Com- 
pany, Mead Johnson and Company, and Harold H. Clapp, Inc., in providing the 
special events for members and their wives attending this meeting. 

I move the acceptance of these resolutions. 

(The motion was seconded and carried.) 

THE PRESIDENT. — The report of the Nominating Committee by Dr. Joseph Henshe 
is to be given by the Secretary, 

THE SECRETARY, — ^The Nominating Committee has proposed Dr. Lee Forrest Hill 
for President-Elect and Dr. George F. lilunns for Chairman of Region HI. 

(It was moved, seconded, and carried that the report of the Nominating Committee 
be accepted.) 


THE PEBSIDENT.— It is my great pleasure to induct into office Dr. Jay Durand as 
President of the Academy. 

DE. DTOAND.— I greatly appreciate tVie great honor the Academy has Bestowed on 
me in selecting me as its president. In succeeding to this office I shall have difficulty in 
trying to follow such an outstanding pre.sident as we have had during the past year. I do 
rls iTePaur?) w u fortunately I think I shall have to fill only one of those 

n.itiee*^anT^n to continue to be a member of the Legislative Com- 

T to i t 1 Academy in Washington. Without that assur- 

for the Academy. . ^ ® 

(On motion duly made and seconded, the meeting adjourned sine die at 12:25 p.m.) 
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SCATTERED IMPRESSIONS AND THOUGHTS OF A LISTENER * 

AT THE ANNUAL SESSIONS 

The first report of interest was the one by Dr, Sisson on Post-War Planning. Dr. Sisson 
gave an outline discussion of the program and was followed by several of his collaborators 
who dealt with special departments of the work. Dr, Sisson began by using a most extraor- 
dinary figure of speech; He said there had been suddenly thrust into his lap red-hot 
baby,^^ a conception which might seem peculiar even to a most experienced cannibal. Dr. 
Sisson went on to state that the cost of this ^ ^red-hot baby^^ was to be $8,000 a year according 
to original estimates, but that it had now risen to $439,900 to cover a two-year period, and 
that both the United States Public Health Service and the Children’s Hureau were making 
large contributions. ^Vhile I was marveling at the expensiveness of this thermic prodigy:, I 
heard Dr. Sisson confess that the true parent was Dr. John Hubbard and not himself, and 
that he had formally turned over the ^^baby” to Dr. Hubbard. The whole affair sounded 
mysterious and I wondered if the Academy, according to its confirmed habit, ought not to 
appoint another committee to investigate. 

Dr. Sisson was followed finally by Dr. Hubbard himself. At the Academy dinner that 
evening I had the pleasure of sitting next Hubbard and inquired how soon he could finish 
the survey. He replied that he hoped to complete it within two years. I think that everyone 
felt that the survey was the only logical preliminary to the development of an adequate, 
wise plan for maternal and child health care, and that Dr. Hubbard was a most admirable 
choice to head it. I, for one, was troubled for fear that the work of the Committee would not 
be completed in time, since medical reform is threatening so rapidly. I hope that Hubbard 
can do the work in sampling fashion so that data will be available as a basis for action m 
case the need is suddenly forced. In reality the need for the information is “red-hot” now. 

Dr. Wall’s address was supposed to be the report of the Committee on Legislation but 
he explained at the very beginning that “to a certain extent” it reflected his own personal 
views. This seemed to me to be a most unfortunate error because, as the address proceeded, 
one was totally at a loss to know which were Dr. Wall’s own particular opinions and which 
the views of the Committee. With that admission the “report” ceased to be a report. It 
can be said truthfully that the Committee did not make any report. Dr. Wall read the address 
from manuscript. It was written in highly literary form and contained figures of speech and 
quotations from the Bible and from Shakespeare. He went so far as to compare Senators 
Wagner and Murray and Representative Dingell to Shadrach, Meshach, and Abednego; and 
the Surgeon General of the United States Public Health Service, the Officials of the Children’s 
Bureau, and the Federal Security Board to the witches in Maobeth peering into their boiling 
pot. The address was divided into a brief discussion of the Hill-Burton bill and more pro- 
longed discussions of the Wagner-Murray-Dingell and Pepper bills. Dr, Wall expressed 
unqualified approval of the Hill-Burton bill, but made most scathing arraignments^ full of 
irony, ridicule and innuendo, of the other two bills and including also the Children’s Bureau. 
In making his points Dr, Wall went to great pains to cite specific passages and to support his 
statements 'with exact references. Obviously he had studied the legislation 'with great care and 
minuteness and from that point of view his address was a scholarly performance. In order to 
evaluate his criticisms, it is necessary to study them in detail 'with the bills in question before 
one. His points were often too detailed and involved to be immediately comprehensible. 
Man'V criticisms were on very small matters. Dr. Wall’s accusations against the Children’s 
Bureau (they were really insinuations) revolved around the promise of the Children’s Bureau 
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tn rnntinur the EMIC TvTOffTam (Dr. Wall Fuspcclcd that the Popper bill svas morcly 
the EMIC program aiFguiFod ia elothoF) a«a in iU failure ' S 

representatives. He closed vrith .the quotation from tho Bible, Mark i-o. lor o 
haft to him shall bo given-, and he that haft not, from him shall bo taken even that which 
he h^h,” saying that ho had never been able to underptund it nntil the impending i s cam 
along, a statement difhcuU to tube VitcTaMy. 

H I bad been a stranger vrho had happened into tlie room hy nccident, I ^vonld have 
gained the impression from Dr. Wall that the Pepper Vdl n'ns a mass oi defects and dut not 
possess a solitary rirtne. dust the 'force of Dr. WalUs enumorntion made one conclndc llmV 
it had many Vveaknesses. But were they beyond correction? Did tho bdl Imvc no redeeming 
qualities? t gained no idea. I should have inferred also that the Children's Bycau was a 
slippery organization, ambitious for power, conspiring to get control of the medical caro o 
children and to take away the practice of Pediatries from tlie Pediatricians. 

When Dr. Wall concluded, ho was greeted with loud, sustained applause. Etddenfcly his 
address was much admired and enjoyed. At the witty passes I could see Dr. Arnold Gcscll, 
who sat just in front of me, shaking all over with laughter, including his shoulders. However, 
when one considers what should havo been its object, tho addre.^s had serious defects. First, 
as already pointed out, it was so composed that no one could diltcrenliate what was Wall and 
what Committee. Herein it lost much of its force. How tho Committee ever allowed Dr. Wall 
to report himself instead of them, I cannot imagine. Second, one expected a judicial state- 
ment with good and bad pointed out, estimated and weighed agaim^t each other. Instead, the 
address was a summing up oration of a prosecuting criminal lawyer, I walked out of the 
room with Harold Boot of Waterhnry who, I know, does not like tho Pepper bill. He turned 
to me with the remark, **It can’t be as bad as all that.” The literary' furbishings all tended 
to make one regard the address as an ornamental piece rather tlian a practical utensil and its 
ironical insinuating tone could not help but make one feel that there might exist prejudice. 
Third, it was bare of anything constructive. These were the reasons, I think, why the Academy 
turned away from it in favor of the more constructive criticism of Butler, delivered from the 
floor, for their final recommendations. 

I cannot allow Dr. Wall to escape the consequences of one of his figures. He compared 
Senators Wagner and kfurray, and Eepresentative Dingell to Shadrach, Meshach and 
Abednego. His words were: “This latest }eg2s}3itive proposal emanating from the triumvirate 
of Shadrach, hleshach and Abednego, reappeared on the scene from their fiery furnace where 
medicosocial legislation is welded. ...” If one will turn to the book of Daniel, Chapter 3, 
he will find the story concerning these three men. I^ebucbadnezzar made an image of gold. 
At the dedication he commanded that at the “sound of the comet, flute, harp, sackbut, 
psaltery, dulcimer, and all kinds of musick, ” all should fall do^m and worship the golden im- 
age, Shadrach, Meshach, and Abednego declined. Therefore Nebuchadnezzar had the fieiy fur- 
nace made seven times hotter than ever before and commanded that Shadrach, Meshach, and 
Abednego be thrown into it Xn its quaint language the Bible states: “Then these men were 
bound in their coats, their hosen, and their hats and their other garments, and were cast into 
the midst ^the buying fiery furnace.” The heat was so great that it slew those who threw 
em in. en ebuchadnezzar, a little later, looked into the furnace, he saw not three mien 
r recognized at once that “the form of the fourth is like the Son 

Qt. a \ therefore, came to the mouth of the burning fiery furnace and 

ntaof K* ^ Abednego to come out, addressing them as ^^ye servants of the 

g examining their bodies it was found that “the fire had no power, nor was 

neither were their coats changed, nor the smell of fire had passed 
« 14 . ^ crpreting the miracle, Nebuchadnezzar reversed himself immediately 

t . V exc aiming, Blessed be the God of Shadrach, Meshach, and Abednego, who 

their own God »» t u ought not serve nor worship any god except 

tTlaZat Cr Veovle nation 

AbVnesT shall W Shadrach, Meshach, and 

; u in pieces, and their houses shall be made a dunghill: because 


there 
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is no other God that can deliver after this sort.” Then the king promoted Shadrach, Meshach, 
and Abednego in the province of Babylon. You see, Dr. Wall allied himself \Yith the wrong 
side against the right side. He is now .confronted logically with alternatives: Either 
like Nebuchadnezzar he must shift over and must now support the Wagner-Murray-Dingell 
bill or else he must submit to being cut in pieces and his house being made a dunghill. 

Unfortunately I was called out and missed all but the last part of Dr. Sinai ^s paper. 
But that alone indicated a most scholarly presentation. 

With great courtesy and thoughtfulness, Dr. Wall descended from the platform and asked 
Dr. Butler to speak. Dr, Butler was on crutches because of a broken leg from skiing. 

I shall not make any attempt to outline Dr. Butler remarks other than to say that 
he pointed out that the bill did have a good side. He then stated that he himself did not 
approve of the Pepper bill in its present form and offered thirteen specific criticisms. 
Tho criticisms differed from Dr. AVall 's in the respect that they indicated not only where the 
bill was defective, but also how it could be remedied. He maintained that the Academy could 
not afford to ignore the Pepper bill or to disapprove it without recording its specific reasons. 

Stanley Nichols, who has done much for children and has stood with strength and tact 
for what he thought right in the politics of his o^vn bailimek, advocated as the best procedure 
to attempt to bring together all interested groups, organized medicine, pediatries, nursing, 
government organizations, organized labor, and so forth, in a grand effort to develop a scheme 
of medical care agreeable to all. He had been kind enough to have me to dinner the night 
before and had spent some time telling me lus views. I think that when lie spoke, he lioped 
I would second his proposal, and I must confess that I wished for the sake of so fine a man 
I could do so. But I did not believe that at the present time anything would result beyond 
disagreement and deadlock. Reverting to Dr. Wall’s figure of the witches, I think the 
situation must stew some more before a solution can be obtained in that way. Proposed 
social legislation, such as that which confronts us, the strikes and social upheavals all around 
us, are making all groups think and advance, and even leaders of the American Medical 
Association, like Pishbein, have moved a long way from the position they occupied at the 
time the Government brought suit against them for trying to prevent the development of the 
Group Health Association in Washington, D. C. 

Grulee created a surprise at the business session. He rose from his seat on the platform 
and announced that, although he had not thought as much as he should about the matter 
which he was going to present, he had not been able to sleep well for several nights on account 
of it. I was perplexed by this introductory remark with its obvious contradiction and was 
not sure what it meant at the time or afterward. The next moment he revealed his trouble; it 
was the same as that which Wall had disclosed in his speech of the morning. But Grulee went 
further than Wall to the point of suggesting, what I took to be a feeler, that he might later 
even be in favor of severing the Academy’s support from the Children’s Bureau altogether. 
Obviously many present approved of what Grulee said, for there was considerable applause. 

The accusations or insinuations that the Pepper bill is the EMIC Program disguised 
and that the Children’s Bureau deliberately worked a deception on the Academy are in my 
opinion unjust, and to hear them expressed by men of such prominence in Academy affairs was 
to me personally disquieting and even painful. The Children’s Bureau has been a tremendous 
power for good in the country. No one can dispute this statement. I ^vish only that all 
other government agencies were as free from taint and directed on the same elevated plane. 
Much of the adverse criticism which the Bureau has received it has brought on itself by insist- 
ing on standards so high as to impose anno>dng and even exasperating difficulties on those 
carrjdng out its projects. If I were to wish, something different in the Children’s Bureau, it 
would be that it operated with less rigidity. But no one can impugn its high motives. I do 
not believe that any levelheaded member present thought for one moment of cutting loose from 
the Cliildrcn’s Bureau. Both Academy and Bureau would be greatly weakened by the separa- 
tion the Academy even more than the Bureau, for the Academy would be shorn of its great 
instrument of effectiveness. It is through the Children’s Bureau that the Academy, when it 
does develop its program, can reach the country and put its ideas into execution. 
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Tin: SOCIAlj ASl’KCTS Ot' MKOICINK 

Tho Pepper bit! is not nny ne,v conception. In Kcncml plnn it ^vus ntroudy embodied 
ia the Wngncr-MurmyDingell bills, but in its present form ub u sepnrnte .locmncnt lim plun 
Ims been worbed out «n<l clnbomtcd in much more detuil. Tbc ecntrnl nlca of Rotting good 
medical care to all mothers during the child producing and nurturing periods and to al chil- 
dren is just a part of the widely cntcrtaino<l conception of bringing adequate medical care 
within tho reach of everybody. Keally the Wagncr^MurrayDingoIl bill?, tlic British Beveridge 
Plan, and the British White Paper arc nil similar in their design and aims, as a result of 
similarity in presenbday thinking in this country and abroad, and the Popper bill is just a 
fragment from this mosaic. It is really wrong to consider these proposed health legislations 
as the products ot the minds of certain individuals, as the theory of evolution was the product 
of Darwin's mind, or relativity, Einstein's. Rather, (hey represent in concrete form the collec- 
tive desires, the longings, the unfuHillcd wishes, if you like, of great numbers of people, for 
security in regard to medical care just as for financial socurity. The authors of these bills, 
Senators Wagner, Murray, and Pepper and Representative DingcU, arc the onc.s who possessed 
the social interest and the wit to perceive how general those hopes were and that tlic time had 
arrived when it might be possible to obtain realization of them by legislation. If Senator 
Pepper had not produced the bill which goes by his name, someone else would have done go 
promptly. 

If Senator Pepper came to the Children's Bureau for aid on developing his bill, was 
the Children’s Bureau bound to refuse because it had announced it would not continue the 
EMIC programs after the war? The EMIC program was for the wives and children of service- 
men. Is the Children's Bureau bound by its statement, that it would not continue aid to the 
families of servicemen, never to participate in any plan to place medical care for children 
at the doors of all who need it? The stated aim of the Academy as quoted from the resolution 
adopted in 1944 is: make available to all mothers and children in the United States of 

America all essential preventive, diagnostic and curative medical services of high quality, which 
used in cooperation with the other services for children wall make tho country an ideal place 
for children to grow into responsible citizens." Is the Children's Bureau forbidden to par- 
ticipate in au 5 i:hing like this? If the Academy develops a nation-wdde program of its ovrn, 
will the Children's Bureau be prer'Cnted from sharing because of its agreement not to renew 
the EMIC program? In our relations with the Gliildtcn's Bureau docs no fault rest %rith 
us? Tho CJhildren's Bureau would rather cooperate with the Academy than with any other 
^ organization. But what constructive program has the Academy ever offered in which the 
Children's Bureau could cooperate, save the study of the Committee on Post-War Planning, 
toward which the Bureau is contributing through service of its staff the equivalent of $2o,900. 
If Grulee, instead of accusing the Children's Bureau, had pointed this out and had called for 
more constructive leadership^ in my judgment his words would have been more serviceable. 
WTien a storm suddenly destroyed the pontoon bridge which Xerxes had had constructed 
across the Hellespont m his invasion of Greece, he ordered the heads of his chief engineers cut 
off, tho water scourged and fetters thrown into it The talk against the Children's Bureau just 
discussed seems to me to savour somewhat of Xerxes' thinking. 

Gmlcc s brought Butler and later Helmholz to their feet in defense of ithe 

u^au, u ^ ^ a not go into that worn-out controversy. Butler, how^ever, in the course 
0 IS iscussion, exp ained something which interested me very much. It was that, accord- 
^ f ^ of procedure in Congress, a bill is drawn up and proposed, not as a 

' ^ document calculated to draw criticism and become a basis for its 

^ Bepper bill, Butler stated, should not be considered ^^the 

^ ^ ^ thrust upon us." This viewpoint is of importance to us 

Acadpmv perhaps be remodeled into a form acceptable to the 

the ^ the Executive Committee, passed at this Detroit meeting^ places 

and tiiQ favoring Federal aid to those unable to pay for medical services 

Taled at Te StT the splendid resolution, already quoted, 

P s of disagreement are in methods of' administration. 
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In the course of this discussion the comment ’^as made by Butler that all the members 
of the Committee on Legislation were over 60 years of age, I am 68 years old and^so can say, 
without danger of injury to feelings, what everyone knows, that men beyond 60 are likely to be 
poor leaders into new fields. Some of us are mentally so fixed as to be unable to change; some 
have become too nearsighted to see the superiority of new ideas; some are so timid as to 
fear anything which differs from past experience; some are so satisfied with the past that 
they can never look out through any other window; some, not being able to keep up with 
progress, try to hold it back; some have none of these characteristics; most of us have some 
of them. I hope very much that the Academy will bring youth into its leadership as soon as 
possible. I should like to see the young men freslily returned from the war in positions of 
influence because they have had the opportunity to live through new experiences and to see life 
and their pasts from new angles. Some years ago The Society for Clinical Investigation voted 
to make all members over 45 years emeritus. I was 46 at the time and remember hearing a 
voice behind me say: ^'Now for the slaughter of the swine. I was too self-conscious to 
look around to see the owner of the voice, but it is a comfort for me now to think that with the 
passage of years Circe has him, too, grunting in her pen. But the move strengthened the 
Society enormously. I am not advocating an age limit for Academy membership, though it 
might be a good plan to impose one on officers, but rather that youtlx be accorded its rightful 
influence in Academy affairs. 

Dr. Wall's presidential address was a very nice, simple, straightforward summary of 
the accomplishment of the Academy during his year of office. 

I think that everybody approved of the resolution adopted by the Executive Board with 
the exception that it contained no recommendation of a specific constructive nature. Dr. 
Roger Kennedy pointed out this deficiency and proposed that the Academy add to the resolu- 
tion its objection to the Pepper bill on the basis of the thirteen points of criticism introduced 
by Butler which were to be included. This was noted affirmatively. I should assume from 
the action of the Academy that the Academy would approve of the Pepper biU, if it could be 
corrected to the satisfaction of the members at the points where the thirteen objections were 
made. 

In conclusion, I make two observations: The first is to point out how splendid the 
discusMon was. Even discussion wlxich went off on useless side paths seemed to serve to 
make clearer the one which the Academy ought to follow. As the final morning wore on I 
think that all felt a much clearer grasp of the problems at issue. The second is to comment on 
the prowess of Dr. Allan Butler, who undoubtedly carried off the honors. '\^Tiether one agreed 
with him or not, one had to admit that he seemed to have remarkable grasp of all matters 
imder consideration and that he showed the ability for clear thinking and clear statement 
which filled many of us with envy. His was the dominating mind at the meeting. Witnessing 
him in action, one felt sure that the spiral fracture of the fibula did not have its counterpart 
in his brain. 


E. A. P. 



News and Notes 


The foUovring vvcre certified by the American Board of Pediatrics at the examination 
leld in Atlantic City in December, 1915. 

Dr. Charles Abler, 55 E, 171th Street, Bronx 52, N. Y. 

Dr. George Roland Alpcrt, 211 West lOGth Street, ^ n 

Br. Katherine H. Andereoa, 415 North Spring Street, Winston-Salem, N. O. 

Br. Idarguerite E* Baggc, 030 Cbnrch Street, Evanston, 111* 

Br. John Donald Bvailey, 007 Eighth Street, Rapid City, S, D* 

Br. John B. Bartram, Green and Coulter Streets, Philadelphia, Pa* 

Captain Ralph Edmond Baxter, Medical Corps, Arm^ Air Forces Convalcfeccnl and 
Regional Hospital, Coral Gables, Fla, 

Br. George Bialldn, Children's Clinic, 2649 Proctor Street, Port Arthur, Texas 
Br. Emanuel B. Brandes, 4715Vj Fannin Street, Houston, Texas 
Br. Amy Breyer, 436 Capitol Avenue, Hartford, Conn. 

Br. John P. Burgess, 2411 North Thirty-Eighth Street, Rock Island, HI* 

Br. PhUip S. Chasin, 11*39 Seventy-sixth Road, Forest Hills, N. Y, 

Br, Joan Neilson Daly, 108-19, Seventieth Road, Forest Hills, K. Y. 

Br. WiUiam W. Bavis, Oak Hill, W. Va. 

Br. Charles P. BeFuccio, 12 Duncan Avenue, Jersey City, N. J. 

Br. Joseph Henry Bi Leo, 175 East Sixty-Eighth Street, New York, K. Y, 

Br. Herman Eisenberg, 701 Kay Street, N. E., Washington 2, B. C. 

Br. Thomas Campbell Goodwin, 16 East Biddle Street, Baltimore, Md. 

Br. Werner Karl Gottstein, 2376 East Seventy-First Street, Chicago 49, HI. 

Br. Lester J, Greenberg, 1167 Virginia Street, Far Rockaway, N, Y. 

Br. Paul Hogg, Thirty-First Street and West Avenue, Nevrport News, Va. 

Br. Hedwig Heda Holzer, 591 Morton Street, Dorchester, Mass. 

Br. Ruth M. Kraft, 1077 Fisher Building, Detroit 2, Mich. 

Captain Philip J. Kresky, 1300 South Covell Avenue, Sioux Falla, S. B. (formerly 
Brooklyn N. Y.) 

Dr. Harvey Beppen Leinbach, Jr., 1101 Evergreen Road, Beading, Pa. 

Br. Audrey Jane McDonald, 814 Medical Arts BuRding, Ft. Worth, Texas 
Br. Israel Miller, 1014 Lenox Road, Brooklyn, N. Y. 

Br. J. Leonard Moore, 107 Library Place, Princeton, N* J. (formerly Beirut, Syria) 
Dr. Charles Anthony Murphy, 141 IVheller Avenue, Cranston, R. I. (formerly Stamford, 
Conn.) 

Br. James Joseph Quilligan, Jr., 1313 East Ann Street, Ann Arbor, Mich. 

Br. Helen Seibert Reardon, Dniversity Hospital, Am Arbor, Mich. 

Captain Edward T. ReiUy, Medical Corps, 1452nd Army Air Forces Base Unit, Air 
Transport Command, APO 462, e/o Postmaster, Minneapolis, Minn, (formerly 
Brooklyn, N. Y.) 

Br. Dean Wim Roberts, 2411 North Charles Street, Baltimore, Md. 

Br. Laura Ross-Yenning, 1620 Queens Road, Charlotte 4, N. C. 

Br. Robert Thornton Rutherford, Jr,, 207 Doniphan Building, Alexandria, Va. 

Br. Alec Robert Schwartz, 5801 Beacon Street, Pittsburgh, Pa. 

Captain Aaron Bchwinger, Medical Corps, Station Hospital, Stewart Held, Newburgh, 
N. Y. 

Br. Walter F, Sethney, 1016 Sheridan Road, Menominee, Mich. 

Br. Christopher Harrison Snyder, 3975 Broadway, New York, N. Y, 


399 



400 


THE JOURNAL OF PEDIATRICS 


Hr. Eleanor Robb Stein^ 1516 North Second Street^ Harrisburg, Pa. 

Ur. Robert Hosea Trimby, 122 West Hillsdale, Lansing 15, Mich. 

Ur. David William Van Gelder, 500 Rejmiond Building, Baton Rouge, La. 

Dr. William Lucas Venning, 1620 Queens Road, Charlotte 4, N. C. 

Dr. Helen Margaret Wallace, 125 Worth Street, New York, N. Y. 

Captain Theresa Ting Woo, Medical Corps, Strong Residence, 1011 Seventeenth Street, 
N. W., Washington, D. C. 

Dr. Benjamin J. Wood, 5432 Bartlett Street, Pittsburgh 17, Pa. 

Dr. Paul V. Woolley, Jr., 3181 South\^est Marquam Hill Road, Portland, Ore. 

Dr. Ella Zuschlag, The Mayo Clinic, Rochester, Minn. 


PRECEPTOESHIPS 

It has come to the attention of the American Board of Pediatrics from several sources 
tliat an erroneous impression is being passed around regarding preceptorships. Preceptorships 
wtll not be acceptable as preliminary pediatric training, but may be used as refresher nork 
and accredited time in practice by those who have completed their preliminary training. 


Tlie publication of a new abstract journal for pediatrics, The Quarterly Sevieiv of 
Pedtatiics, under the editorship of Dr. Irving J. Wolman of Philadelphia, has been announced 
by the publishers, The Washington Institute of Medicine. The journal will appear every four 
months beginning with the first issue in February, 1946, 


Joe W. Savage of Chaileston, W. Va., has been appointed executive director of the 
National Foundation for Infantile Paralysis, 


Dr. Chester A, Stewart, Professor of Pediatrics and Director, Department of Pediatrics, 
Louisiana State University School of Medicine, New Orleans, La., died Feb. 8, 1946. 


The Pediatrician and the War 


Major J. Lewis Blanton of Fairmont, West Virginia, has been promoted to Lieutenant 
Colonel in the Army. 

The following have been released from service: 

Dr. Robert H. Detwiler, Arlington, Va. 

Dr. Leon De Vel, Grand Rapids, Mich. 

Dr. C. Barton Etter, Memphis, Tenn. 

Dr. Martin A. Quirk, Red Bank, N. J. 

Dr. Alvin C. Rarabar, Chicago, III. 



The Journal of Pediatrics 

^OL. 28 April, 1946 No. 4 


Original Communications 


ISOLATION OF ST. LOUIS ENCEPHALITIS VIRUS FRO^I THE 
PERIPHERAL BLOOD OP A HUJIAN SUBJECT 

Russell J. Blattner, M.D., and Florence M. Heys, Ph,D. 

St. Louis, ]iIo. 

tN SO far as we are aware, virusemia in St. Louis encephalitis has not been 
1 demonstrated in the human subject. Under experimental conditions in 
animals, however, virusemia with the viiais of St. Louis encephalitis has been 
demonstrated by a number of investigators. Webster and Clow" and Webster^ 
were able to show that the St. Louis mrus could be recovered from the blood of 
mice almost unmediately following subcutaneous inoculation and for twenty- 
four hours thereafter. After intracerebral inoculation the virus was present in 
^all amounts in the blood immediately following injection and again just prior 
to death. Hammon and associates" have shown that the St. Louis virus is' 
present m the blood of horses from twenty-four to forty-eight hours after sub- 
cu aneous mocu ation. In coimection with a study of the experimental trans- 
mission of St. Louis encephalitis virus by mosquitoes, Hammon and Reeves" 
virusenua in chickens and ducks forty-eight hours after inoculation 
route and from twenty-four to forty-eight hours after being 
and ^ y infected mosquitoes. In the Syrian hamster, Blattner 

blood from ^ ^the \drus of St. Louis encephalitis is present in the 

In the f ° ^venty-^o hours following intraperitoneal inoculation. 

been'^cI^mSfdTn^hir^^^^ --^7 blood has 

inoculation of miVe Tar. as well as m experimental animals. By 

fluid of a human uatientT^^ mrus was isolated from the blood and spinal 
virus of Western eLino infection.® HowitU recovered the 

auTddt whtse^ZThirh'^ ™ t-^en from 

rtramTw encephalcnyeUfe. State „( tU» 

that the virus is recov'erahlp d including the horse, demonstrated 

peripheral blood whole blood cardiac, and 

was present in the blood fv • -u virus of Western equine 

£ the blood from eight to thirty-three hours following Lsal 

l^Kls Chndron%°^S|p1Sr^ I'eaiatrics. Washington University School of Medicine, and St ' 
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instillation in the guinea pig. More recently Gwatkin and Moynihan^^ reported 
the isolation of Western equine virus from spinal fluid taken ten days after 
onset of sjmiptoms in a human patient. In Russian encephalitis the virus has 
been recovered occasionally from the spinal fluid of human patients but is more 
readily recoverable from the blood.^^» ' 

The virus of lymphocytic choriomeningitis has been recovered with com- 
phi’ative ease from both the spinal fluid and the blood of human patients.^^*^® 
Experimental inoculation of human volunteers^’' revealed that virusemia begins 
shortly before onset of fever and persists for twelve to fourteen days. 

Prom the spinal fluid of a patient whose symptoms and signs were sugges- 
tive of encephalitis, Armstrong^® isolated a virus Avhich was identified as a strain 
of herpes simplex. 

On the basis of such observations it seems likely that virusemia does occur 
in the human patient with encephalitis, but that in many instances the virus 
is no longer present in the blood stream by the time that symptoms and signs 
of central nervous system involvement appear. Despite these theoretical con- 
siderations, it has seemed worth while to attempt the isolation of virus from 
the blood stream in this type of patient, and numerous attempts have been made 
at the St. Louis Children's Hospital to recover virus from blood and spinal 
fluid of patients with clinical encephalitis. 

On July 6, 1945, an 8-year-old boy, resident at Wood River, HI., twenty miles distant 
from St. Louis, was admitted on the service of Hr. Alexis P, Hartmann with the following 
history: During the four days prior to admission, according to the mother, he became 
extremely drowsy, sleeping all day, rousing intermittently to ask for water. He would 
faU asleep again almost immediately. Two -days before admission, he seemed somewhat 
improved but had fever and appeared listless. The day before admission he became worse; 
the temperature rose to 38.9® 0., and vomiting was severe. On admission the patient appeared 
ill and was moderately dehydrated, but the only definite finding was mild pharyngitis. 
The temperature at the time of admission was 38.2° C. During the course of the examina- 
tion the boy complained constantly of severe headache. On the way to the admitting ward 
he seemed disoriented and persisted in sitting in one comer of the elevator. As he was a 
well-adjusted child, the parents considered this behavior very unusual. 

Considering the possibility that this child might have encephalitis, lumbar puncture 
was advised. The spinal fluid obtained was slightly opalescent and contained 250 lymphocytes. 
The Pandy was slightly positive. Immediately following lumbar puncture, blood was taken 
from the antecubital vein, using sterile precautions. Some of the specimen was added to a 
tube containing the sodium salt of heparin (Lederle), 0.01 ml. to 10 ml, of whole blood; 
another portion of the blood sample was saved for serum; and a third portion was set aside 
for antibody study. 

After dehydration was corrected, the patient showed marked improvement.- Subsequent 
course in the hospital was unusually mild. At no time were definite meningeal signs noted. 
Laboratory data revealed the following: Urinalysis, negative; white blood cells, 6,300 with 
2 eosinophiles, 8 stabs, 31 segmented cells, 55 lymphocytes, and 4 monocytes. Tuberculin test 
was negative. The spinal fluid sugar was 81.5 mg. per cent, and simultaneous blood sugar 
was 95.5 mg. per cent. Lumbar puncture repeated three days after admission showed the 
presence of 365 cells, 42 per cent of which were lymphocytes. Seven days after admission 
the lumbar puncture showed 41 cells, all of which were lymphocytes. The patient was dis- 
charged in excellent condition on the tenth hospital day. There was no evidence of 
sequels^. ^ 
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exeeuimental findings 

Immediately after lumbar puncture the spinal fluid was inoculated 
onto the chorioaUantoic membrane of four embryonated hen’s eggs; two eggs 
of seven days’ incubation; two eggs of twelve days’ incubation. There was 
no evidence of grondh on these membranes. After ninety-six hours the chorio- 
allantoic membranes of these four eggs were removed, pooled, and passed o 
four adult white Swiss mice, 0.03 ml. intraccrcbrally and 0.1 ml. intrapento- 
neally. These mice remained free of signs during three weelis of close observa- 
tion. Four 9-day-old ^Yl^^te Swiss mice were injected with the original spinal 
fluid: 0.03 ml. iutracerebrally and 0.1 ml, intraperitoncally. None o£ these 
mice developed signs of illness, 

Within five minutes after obtaining the blood sample^ heparinized blood 
was inoculated into six littermates of the 9-day-old mice used for the spinal 
fluid test, 0.05 ml. of heparinized blood being injected intraperitoneally into each 
of the six 9-day-old mice. Simultaneously, heparinized blood was injected into 
four young adult white Swiss mice, 0.1 ml. intraperitoneally, 0.03 ml. intracere- 
brally. Serum separated from the elotted blood was injected into six young white 
Swiss mice, 0.03 ml. iutracerebrally and 0.1 ml. intx'aperitoneally. Some of this 
serum was also injected into eggs; two of seven days^ incubation and two of 
twelve days’ incubation. There was no evidence of virus growth on the chorio- 
allantoic membranes. Of the inoculated mice none showed signs of illness except 
the six 9-day-oId mice which had been injected intraperitoncally with heparinized 
blood. 

On the seventh day after inoculation these six mice appeared listless. 
Within two hours five of them were dead. The one remaining alive was in 
convulsions. The brain, spleen, and lungs of each of the five were removed, 
frozen, and stored in a refrigeration unit* maintaining a tem.perature of -56° C. 
A small piece of tissue from each organ was cultured in tryptose-phosphate 
broth. None of these cultures showed bacterial growth. Likewise, the brain, 
spleen, and lungs were removed from the one mouse remaining alive. Bacterial 
cultures of tissue in broth remained sterile. The spleen and lungs were frozen 
and stored. The brain was emulsified in tryptose-phosphate broth and the result- 
ing supernatant fluid inoculated intracerebrally, 0.03 ml., into four young adult 
mice. Blood agar culture of the ihoculum gave no growth. On the ninth day 
following injection, two of these young adult mice showed signs of illness with 
convulsive movements. The brain of each was removed, cultured, and passed 
to four adult mice. Three to fixn days following this inoculation two of the 
eight mice were dead; three were in commlsions. The brains from this passage 
were cu tured and passed to other adult Swiss mice. Again within three days 
c mte convulsions were noted. At the present *wTiting the newly isolated viinis 
as een well established in white Sxviss mice (ninth passage) and produces 
concisions and death in two to three days after inoculatron of 0.03 ml. intra- 
cerebrally, 10'^ suspension. In all passages cultures of blood, brain, spleen, and 
lung w ere negative. 

ncscar<^Founaatfon^o?\t^^^ purchased from funds made available by the ChUdreWs 
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The newly isolated strain of viinis is filter-passing : Berkefeld N and V-fine 
filters. At the second intracerebral mouse passage the virus kills adult white 
Sviss mice through the 10'® dilution; at the seventh intracerebral passage, the 
virus kills adult white Smss mice through the 10'® dilution. 

Slicroscopic sections of mouse brains from the second and the sixth intra- 
cerebral passages show an encephalitic process which is apparently indistin- 
guishable from that produced in the mouse by a Imovui strain (Hubbard) of 
St. Louis encephalitis virus. 

The newly isolated virus was inoculated onto the chorioallantoic membrane 
of the developing hen’s egg. Within four to five days definite evidence of virus 
growth was noted. Passage of egg membrane to mice produced convulsions in 
three to four days. The newly isolated virus was injected also into a rabbit, 
0.06 ml. 10'^ suspension intracereb’rally. No evidence of illness has been noted. 
One adult guinea pig was inoculated, 0.1 ml., 10'^, intraperitoneally, and 6.1 
ml. 10'^ sublingually. A second adult guinea pig received 0.25 ml. of 10’^ sus- 
pension intraperitoneally. A young guinea pig, approximately 3 weeks of age, 
was injected with 0.25 ml. of 10*^ suspension intraperitoneally. Its littermate 
received 0.04 ml., 10"^, intracerebrally. Cultures of all inocula were bacterially 
sterile. There has been no sign of illness in any of these guinea pigs. 

Using the newly isolated strain of virus, parallel serum-virus neutraliza- 
tion tests were performed with blood serums obtained from the patient during 
clinical course and wdth sera of rabbits immunized against St. Louis encephalitis 
virus, Hubbard strain, Ijonphocytic choriomeningitis, and herpes simplex. Con- 
trols consisted of mixtures with broth alone and with normal human serum. It 
will be seen from the results of this test, which are given in Table I, that during 

Table I. Serum-Virus Neutralization Tests Using Newly Isolated Virus Showing 

Increasing Titer of Antibody in Patient Serums; Neutralization of Virus 
BY St. Louis Immune Rabbit Serum, Lack of Neutralization by 
Lymphocytic Choriomeningitis and Herpes Rabbit Sera* 
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•Each figure represents one mouse ; figrure indicates day of convulsions and death ; 
S = EUr\dved; T = died trauma. 


the clinical course the patient developed increasing titer of humoral antibody 
to the newly isolated virus. As is shovni also in Table I the virus is not neu- 
tralized by lymphocjdic choriomeningitis or herpes immune rabbit sera but is 
neutralized completely by St. Louis encephalitis immune rabbit serum. An- 
other parallel protection test w^as carried out using the newly isolated strain 



BLATTNCn A^*D HEYS: ST. LOUIS ENCEPHALITIS 


405 


Table II. Showing cojiPAnADLE Increase in Titer or Antibody to the Kewly Isolated 
V ip.cs {"M” Strain) and to a Known Strain or St. Encephalitis 

Virus (Hubbard)* 
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‘Each fl^re roprC'SCDts one njouse; flgi^ro inOicatos day of convul.*5lons and death: 
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and a knoTO St. Louis encephalitis strain ot virus (Hubbard). The results 
summarized in Table II show that during his clinical recoveiy, the patient 
developed a comparable increase in titer of antibody to the newly isolated strain 
and to the known St. Louis ■sdnis. 

Certain aspects of this studj' are W'orthy of note, Tlie unusually mild 
clinical course of this illness, slio^vn to be due to a neurotropic virus, lends 
support to the contention that many such cases may occur Avithout accurate 
etJologic diagnosis. Persistence of the virus in the peripheral blood approxi- 
mate y four days after onset of clinical symptoms is considered unusual. It 
IS a matter of conjecture w^hether any relationship exists bet^veen the prolonged 

^rmemia and the paucity of central nervous system manifestations in this 
patient. ^ 

SUiUtARY 

ae blood of a patient whose 

serum of a rabbit im t “tfeettous agent isolated is neutralized by 
“XliSs ‘v ‘ (Hubbard) -of St. Louis en 

antibody titer to the cbmcal course the patient developed increasing 

viiTis (Hubbard). ^ isolated virus and to known St. Louis encephalitis 

namIy7istlation ^ disease have been satisfied; 

during the course of clinical ill^^ patient, and development 

This work r!n ? of tj-pe-spceific humoral antibodies. ■ 

encephalitis virus from\ human^sub^^^T^ isolation of the St. Louis 

in which the St. LouS virThL Lf 

being the initial isolation from bum ° isolated from natural sources, the first 
second from mosquitoes collected S"""! autop^,«.=^o 

from the bodies of chicken mites e epidemic,®^ the third 

period.^* ^ collected m nature during a nonepidemic 
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The intraperitoneal injection of young mice with relatively large inocula 
may prove to be generally applicable for the isolation of virus, especially for 
the detection of small amounts. ^ 
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FUKTHER OBSERVATIONS OF EPIDEMIC DIARRHEA 01- 

THE NEWBORN 

I. Observation or a Diphasic Type of Cunicae Course 

n. Therapeutic ilEASURES Including Prophylactic and Therapeutic Use 

or Gamiia Globulin® 

Robert H. High, M.D., Nina A. Anderson, ])>I.D., and Waldo E. Nelson, M.D. 

Philadelphia, Pa. 

TN A previous outbrealP a group of patients with epidemic diarrhea of the 
1 newborn responded Temarkably well to a regimen of treatment m ^ 
particular attention was directed to the correction of states of acidosis an to 
the maintenance of fluid balance. Although the infants affected in a subsequent 
ontbreah of the disease were treated according to the same principles, less 
favorable results were obtained. Some of the infants had a unique course char- 
acterized by relapses which frequently terminated in death. 


EPIDEMIOLOGY 


The difficulty of establishing the diagnosis of initial cases of epidemic 
diarrhea of the newborn was encountered in this outbreak. One infant in each 
of two nurseries for full-term infants in the Temple University Hospital de- 
veloped loose stools early in September, 1944. One of them, who had lost con- 
siderable weight, was isolated from the other infants, »but his subsequent course 
l was uneventful and he was discharged from the hospital on the follo^ving day. 
The other infant, who showed no other evidence of illness, was not isolated until 
the second day of mild diarrhea, when he had a moderate loss of weight. His 
subsequent course was also uneventful, the character of his stools improving with 
modification of the feeding. At the time, therefore, the loose stools of these 
patients were considered of nouinfectious nature, but in retrospect it seems 
probable that they were the manifestations of the initial mild cases of epidemic 
diarrhea of the newborn. On successive days other infants in one of these 
nurseries developed loose stools, and an infant who had been discharged appar- 
ently in satisfactory condition one day previously was readmitted to the hos- 
pital after the development of diarrhea, vomiting, and loss of weight. The 
clinical picture of this infant was not typical of epidemic diarrhea of the 
newborn but resembled that of other infants who had been admitted to the 
hospital about the same time but who had not had any previous contact with 
the nursery. Nine days after the first two instances of mild diarrhea, two 
infants in the premature nursery developed loose stools, on the following day 
^ infant was similarly affected, and within a short time three other in- 
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fants in that unit developed the disease. The premature nursery was a separate 
unit, and there was a separate nursing personnel for it. It was recognized that 
these infants probably had epidemic diarrhea of the newborn and that in each 
of the three nurseries others had been inadvertently exposed to the disease. 



Clinical cases subsequently developed in both of the nurseries for full-term in- 
fants and among the infants who had been dismissed recently from the hos- 
pital (Chart !)• The nurseries were closed and temporary ones established on 
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the obstetric floor, all contacts were discharged as quickly as possible and fol- 
lowed at home by their respective physicians, and tlie infants with the disease 
were removed to the pediatric ward of the hospilaL None of the infants in the 
pediatric nnit, who ranged in ages from 1 to 18 months, developed diarrhea 
although they were confined in the same general nnit with the affected new- 
born infants. Shortly after the nuiscries, whicli had been thorongbly cleaned 
after the discharge of all of the exposed infants, were reopened, single mild cases 
of diarrhea developed at intervals of several days. These infants were isolated 
promptly even though they did not appear ill; they responded satisfactorily to 
a modification of the feeding formula and their courses were uneventful. How- 
ever, these infants undoubtedly had mild epidemic diarrhea of the newborn 
and transmitted the causative, agent to other infants. Complete control of the 
epidemic was not obtained until the entire department was closed to admissions 
and was thorougUy cleaned and repainted before it was reopened. 

During the relatively long period of time under observation there was a 
total of 346 infants in the nurseries, of whom 63 developed diarrhea of varying 
intensity. ,The morbidity rate was 18.2 per cent. The incidence of the disease} 
however, was higher among the premature infants than among the full-term 
ones; six of nine infants in the premature nursery .and five of twenty-one in- 
fants, ranging in weight from 5 pounds to 5 pounds, 8 ounces, in the other 
nurseries developed the disease. The average case fatality rate was 23,8 per 
cent, but it, too, was higher among the premature infants than among those of 
full-term gestation; 83 per cent (five of six) of the small premature infants, 
20 per cent (one of five) of the larger premature ones, and 17.3 per cent (nine 
of fifty-two of the full-term infants died from the disease. Only 8.7 per cent 
of the exposed infants weighed less than 5 pounds, 8 ounces, but 36.6 per cent 
of them developed the disease and in this group of infants 40 per cent of the 
deaths occurred (Table I). 

Table I. Summary of Infants Affecied With Epidemic Diarrhea of the Newborn 
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I infants at tlie onset of the disease ranged from three to 

ior the full-term and from five to seventeen days for the prema- 
ciKi« , “ . • f multiple contacts for these infants, it is impos- 
ace of'thp ^ i^cuhation period, but its maximum could not exceed the 
fRo A- at the time of the onset of symptoms. In fifty-one instances 

the disease was manifest while the infant was still in the nursery while twelve 
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of them were readmitted to the hospital after developing the disease at home. 
Three of these, however, had unexplained weight loss in the hospital before 
discharge, which might have been interpreted as an early symptom of epidemic 
diarrhea of the newborn. Five of the infants who were readmitted and ten (in- 
cluding five premature infants) remaining in the hospital died. 

The only symptom which most of the infants with the mild disease had was 
loose stools, and the duration of the diarrhea ranged from one to five days; none 
of these infants had a carbon dioxide combining power lower than 35 volumes 
per cent, and only four of them lost more than 10 per cent of their birth weight 
during the hospital course. Among the others the symptoms were more severe; 
many of them had vomiting and precipitous loss of weight in addition to the 
diarrheal stools, the duration of which was longer than in the mild cases and 
ranged from two to seventeen days. All of this latter group. had acidosis, which 
was demonstrated by the determination of a low carbon dioxide combining 
power. The lowest carbon dioxide determination was 6 volumes per cent, and 
the greatest weight loss was 31 per cent of birth weight. Eight of' the infants 
had thrush and six, impetigo neonatorum before the onset of the diarrhea or 
during its course. Two of the infants had both thrush and impetigo. One 
infant developed osteomyelitis of the femur, another had thrombophlebitis of 
the saphenous vein, and a third suffered from a terminal sclerema. It was sus- 
pected that one of the infants had a congenital heart lesion, 'which may have 
contributed to his death. One infant who had septicemia and bowel obstruc- 
tion with peritonitis developed melena before death. 

Cultures were obtained from the stools of the patients, from the naso- 
pharynx of the patients and of attending physicians, nurses, and maids, from 
the formulas and their ingredients in the formula kitchen, and from blood agar 
plates exposed to the air for thirty-miaute periods in the nurseries, private 
rooms, wards, formula kitchen, delivery room, labor room, corridors, and 
nurses^ stations. Eighty-six stool cultures were obtained from twenty-nine dif- 
ferent patients, eleven nasopharyngeal cultures from patients, and thirty-seven 
nasopharyngeal cultures from members of the staff. One hundred and eight 
agar plates were exposed during this period in the places specified. None of 
these showed growth of a recognizable pathogenic bacterium. Among sixteen 
blood cultures, colifoim bacilli were recovered in^our instances in each of 
which there was also the clinical picture of septicemia. Unfortunately it was 
not possible to perform virologic studies. There were no herpetic lesions noted 
in the mouths of any of the infants affected with diarrhea.^ 

Autopsy examinations of ten of the infants did not demonstrate any lesions 
sufficiently characteristic to differentiate them from those of other forms of 
enterocolitis. Acute passive congestion of the viscera and terminal pneumonia 
were found in many of them. 


CLINICAL COURSE 

Fifty-two patients had a fairly characteristic clinical course, the severity of 
which ranged from mild diarrhea vnih no other s 3 Tnptoms to severe diarrhea 
with marked acidosis, dehydration, prostration, and death in seven instances. 
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Of eleven patients v?ho had recurrent periods of diarrhea, nine suddenly 
developed a state of collapse and eight died within a few Six of the 

infants with this type of clinical course weiglicd less than 5 pounds, 8 ounces 
at birth. We have chosen to designate this type of clinical course in epidemic 
diarrhea of the newhom as ‘^biphasic. 

The first phase of this course consisted in the development of diarrhea 'with 
moderately severe associated symptoms of dehydration, acidosis, and prostratmn* 
After three to five days the character of the stools tended to improve hut they 
did not become entirely normal. However, there were better feeding habits, 
absence of acidosis, gain of weight, and a better general appearance. 

This improvement lasted only a few days and was supplanted by a recur- 
rence in which the acidosis tended to be more severe, the diarrhea more frequent 
and severe, and the infant obviously more critically ill. In spite of a good oral 
intake augmented with large amounts of parenteral fluids, the infant would con- 
tinue to lose weight. After a few days the character of the stools tended to 
improve and some of them appeared normal. There was sometimes gain of 
weight, but the general appearance of the infant was not encouraging. After 
twenty to forty-eight hours of this “pseudo-improvement,^’ the infant suddenly, 
sometimes within fifteen minutes, went into a state of profound collapse charac- 
terized by periods of apnea, weak respirations, evidence of cardiac dilatation, 
collapse of the peripheral vascular bed, abdominal distention, cyanosis, and death 
within a few hours. Stimulants and fluids, including adrenal cortical extract 
and plasma, were ineffective when this state of collapse was reached, except in 
two instances in each of which improvement occurred when a large quantity of 
plasma was given rapidly as an intramedullary infusion. The first infant re- 
covered after the injection of almost 300 c.c. of plasma and the second after 
200 C.C., only to die in a similar episode one week later. 

. The foflowing case report is illustrative of this type of clinical course : • 

CASE REPORT 

Baby S., a Negro female, 'weighed 4 poimds 11 oimces at birth j she appeared to be a 
vigorous premature infant. Her course was une'rentful until the twelfth day of life when 
she occasionally had a loose stool, but never more than one during a twenty-four-hour 
period. She did not appear ill, and modification »of her feeding seemed to control this 
diarrheal disturbance. To counteract a failure to gain weight satisfactorily she was given 
a hypodermoclysis of lactate-Einger’s solution. 

The first phase of her clinical course of diarrhea began on the nineteenth, day of life 
when she passed another loose stool and had an acidosis (carbon dioxide combining power 
^ , f volumes per cent) without clinical symptoms, which was corrected by the subcutaneous 
admimstration of a calculated amount of one-sixth molar sodium lactate. Later that day 
her stools became green and liquid; some of them were expelled explosively. She was 
^moved to the Isolation Nursery, but the foUowing day her stools improved in character 
n ccame nomal during the next faw days. Succinylsulfathiazole (0.25 6m. daily) 
was administered orally, and fluid was given parenterally on two occasions. Her general 
’aneventf'ol until the twenty-sLxth day of life when she began slowly to lose 

calffl loss mjght have been accounted for by the disappearance of the 

edema. Oral moniliasis developed on the twenty-ninth day of life. 
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The second phase of disease began on the t'wenty-nintli day of life Tvhen she passed 
a few diarrheal stools. Marked dehydration and acidosis developed rapidly and parenteral 
fluids, including alkalies, crystalloid solutions, and plasma, were given immediately. There 
was peripheral vascular collapse, the respirations were rapid and shallow, dehydration was 
severe, the diarrheal stools were expelled explosively, the abdomen was markedly distended, 
and there was a moderate degree of cyanosis. After three days the character of the stools 
was considerably improved, being loose at one time and normal at another. Fluids were 
administered parenterally, and on the thirty-sixth day of life sulfadiazine was substituted 
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for miccinylsulfathiazole. By ll.o thirty-ninth day of life the atools vrero nonnal, the 
Light had again reached almost 5 pounds, and she entered the period of “ pseudo-mprove- ; 
meat.” Although she tooh as much as 900 c.c. of formula daily, her general appearance 
and activity ■svere not encouraging. She began to lose n-eight in spite o norma s oo s 
and of apparently adequate fluid intake. Abdominal distention was severe, and it d^ not 
respond to the usual therapeutic measures. On the forty-eighth day of life shc^ suddenly 
went into a state of shoclc. Her respirations Ijecamc siiort and shallow with occasional long 
periods of apnea. A loud systolic apical rnumiur, which had not been heard previously, 
was audible now. There were peripheral vascular collapse, cyanosis, and listl^sness. She 
did not respond to oxj'gen, plasma, other fluids, adrenal cortical extract, or stimulants and 
died from respiratory failure within four hours of the onset of these symptoms (Chart H)* 
The autopsy revealed an emaciated and dehydrated Negro female infant with a 
moderately distended but not tense abdomen. The small and large bowels were distend^ 
with gas and with liquid fecal matter. Histologically, there was a mild acute enterocolitis, 
'for which there was little gross eridence except for several small indefinite areas of mucosal 
and serosal hyperemia interspersed between areas of healthy bowel. Other significant find- 
ings included subepicardial petechiae and toxic myocardosis; pulmonuTy atelectasis, inter- 
stitial pneumonitis, and early bronchopneumonia; congestion of the liver with mild fatty 
metamorphosis; congestion of the spleen; toxic nephrosis; inflammatory hyperplasia of the- 
lymph nodes; and interstitial edema of the pancreas and of the thymus. 


THERAPY 


Epidemic diarrhea of the newhom requires prompt administrative and 
medical attention for its control. A careful survey should be instituted to 
seek the cause of the outbreak, and a regimen of treatment outlined for the 
care of the patients. Affected infants must be isolated, exposed ones segregated, 
and a new unit, removed from the contaminated obstetric floor, provided for the 
newborn infants; each .group must have a separate nursing staff. Medical super- 
vision and laboratory facilities must he available throughout the day and the 
night. The treatment of ill infants should include modification t)f the oral 
feeding, maintenance of fluid balance, prompt correction of states of acidosis, 
oral administration of sjuithetic ascorbic acid and thiamine chloride, and in- 
travenous injections of plasma or of whole blood when indicated. 

Attention has already been directed to the significance of weight loss as a 
symptom which may precede the onset of diarrhea. During this epidemic the 
practice of weighing the infants in the morning and again in the evening per- 
mitted an early recognition of weight loss and prompt administration of paren- 
teral fluid to combat it. Even the infants who take large quantities of fluid 
orally may need almost equally large amounts of fluid parenterally. On the 
other hand marked gain in weight may precede the appearance of demonstrable 
edema, and its detection warn of the need for plasma or whole blood to prevent 
fluid retention. The determination of the hemoglobin for detection of hemo- 
concentration or hemodilution should be employed, since reliance upon tbe clini- 
cal impresmon alone is frequently not sufficient for an adequate appraisal of 
the patient s state of hydration. 


A large number of the infants received succinylsulfatMazole (0.13 Gm 

me’aTrrtrt it Sm ^ prophylactic or a therapeutic 

S SSseLV S the development or to alter the course 

e. :Many of the infants refused or regurgitated the fluid with which 
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the drug was mixed, and the stools of the noninfected infants became more 
mucoid than normal. ' An absorbable sulfonamide, sulfathiazole or more fre- 
quently suKadiazine, was given to eleven patients, of whom three had a com- 
plicating infection for which it was indicated. Its administration, however, did 
not seem to alter the course of the diarrheal disturbance. Adequate fluid intake 
and output and alkalinity of the urine must be maintained while sulfonamides 
are used. 

Penicillin was given intramuscularly to six infants in dosages of 50,000 to 
100,000 Oxford units daily. Irt none was the diarrheal disease altered, but the 
treatment was of value for other coexisting infection. In instances in which 
septicemia is suspected, it is advisable to use both an absorbable sulfonamide 
and penicillin since Escherichia coli, a penicillin-resistant organism, frequently 
invades the blood stream. 

Perhaps vitamin K should be administered to these patients empirically, in 
order to prevent any bleeding tendency due to hypoprothrombinemia. It is 
possible that during the diarrheal disturbance there is an interference with the 
synthesis of the vitamin by the normal intestinal flora. Vitamin K has been 
advised as an adjunct to succinylsulfathiazole therapy.® Although adrenal cor- 
tical extract has been recommended for the treatment of shock, our clinical ex- 
perience is in accord with that of others who have previously reported the lack 
of a favorable effect. 


USE OF GAMMA GLOBULIN 

Gamma globulin* was given to twenty-eight patients. An intramuscular 
injection of 5 c.c. of gamma globulin was given to each of fourteen infants who 
had epidemic diarrhea of the newborn or who were suspected of having the 
disease at that time. An injection of 5 c.c. of gamma globulin was given to 
fourteen infants who had been exposed to the disease while there were twenty- 
seven other infants in the nursery who did not receive the injection (Table II). 

Table H. Administkation of Gamma Globulin to Infants With EriDEiiic 

UlAREHEA OP THE NEWBORN 



COJTDITION OF THE INFANT AT THE TIME OF 

THE ABMINTSTEATION OF GAMMA GLOBULIN* 

CONTROL 


NO EVIDENCE 
OF DIARRHEA 

SUSPICIOUS 
OF DIARRHEA 

EPIDEMIC 

DIARRHEA 

TOTAL 

GROUP t 

Total No. 

14 

5 

/ 9 

28 

27 

Results: 

No diarrhea at any time 

9 

0 

0 

9 

22 

Suspicious of diarrhea 

3 

1 

0 

4 

4 

Epidemic diarrhea of the 
newborn 

2 

4 

9 

15 

1 

Died 

1 

1 

0 

2 

0 


•Each Infant received 5 c.c. of gamma globulin intramuscularly, except one of those 
who had the disease, vrho received 10 c.c. 

♦ i tinfants exposed to epidemic diarrhea of the newborn who did not receive gamma 
gloWlin* 


•The nroducts of plasma fractionation employed in this work were prepared by the 
Tv>nnrtment of Physical Chemistry, Harvard Medical School, Boston, 2klass., from blood col- 
bv Uie American Red Cross, under a contract recommended by the Committee on 
Research between the Office of Sclentiflc Research and Development and Harvard 

University. 


V 
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In tHs small group none of the infants to whom the product .-"as gwen as a 
therapeutic agent improved within a sliort time after its administration, and 
more cases of diarrhea developed in the group who received it as a prophylactic 
agent than in the control group. None of the infants who received gamma 
glohulin developed any local or general reaction following its administration 
intramuscularly. 


DISCUSSION 


lu this outbreak of epidemic diarrhea of the newborn a number of problems 
were encountered. Of great importance among these were the ones relating to 
the detection of the disease and its cause. The mild cases of diarrheal disturb- 
ance -which developed as the earliest instances in tlie outbreak were not recog- 
nized as epidemic diarrhea of the newborn. Only when more infants^ were 
affected, and among them infants with more sexdous disease, was the insidious 
onset of the outbreak determined in retrospect. This problem of early diagno- 
sis, could it be solved, would certainly diminish the number of infants inad- 
vertently exposed to the infection and consequently the magnitude of an out- 
break. As has been stated previously, w^henever the development of diarrheal 
stools cannot he easily explained on some other noninfectious basis, it would 
seem advisable to isolate the newborn infant and to consider as a provisional 
diagnosis epidemic diarrhea of the newborn whenever two or more infants are 
similarly affected. Such a plan of procedure may abort an impending outbreak 
of the disease. ^ 

To prevent an outbreak of epidemic diarrhea of the'newbom is admittedly 
more important than to detect it. The cause of this outbreak could not be de- 
temnined from the investigative procedures which were employed. It may be 
significant that at approximately the same time there was an outbreak of epi- 
demic .diarrhea, nausea, and vomiting of unknown cause^ in Philadelphia among 
adults. Lyon and Folsom^ have reported an epidemic of diarrhea of the new- 
born in a community where influenza was concurrently epidemic. In their 
series, benefit was obtained from the administration to the infants of blood 
serum^from patients convalescing from the influenzal infection, but no beneficial 
effect was noted when blood from normal adults was injected. Whether any 
etiologic relationship among these conditions exists is not known. The best sup- 
ported evidence up to the present itme for an etiologic agent for epidemic 
diarrhea of the newborn is that submitted by Light and Hodes^ in favor of a 
vi^. Unfortunately, we were not equipped to pursue virologic studies. during 
this outbreak. None of the studies which were performed bacteriologically re- 
vealed a causative agent. Furthermore, there w'ere no characteristic lesions 
identified in the pathologic specimens from those infants who were examined 
postmortem. 


Complete control of the outbreak was not obtained until the entire obstetric 
oqr was closed^ to admissions, thoroughly cleaned, and repainted before it was 
reopened. Initially the nurseries were closed and temporary ones established 
elsewhere on the same floor. Other portions of' the hospital were already over- 
crowded with medical and surgical patients, and it was not desired to admit 
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obstetric patients to those divisions, "When a second wave of the disease de- 
veloped, however, the entire floor was closed to admissions and temporaiy quar- 
ters for the obstetric department established elsewhere in the hospital and staffed 
by a nursing personnel which was absolutely separate from that charged with 
the care of the affected and the exposed infants. Since the reopening of the 
cleaned and repainted department, there have been no instances/ of this disease 
among the infants in the nursery. 

Epidemic diarrhea of the newborn must always be regarded as a serious 
disease. Among twenty-eight infants treated for this disease in 1943,' there was 
one death, that of a premature infant. Among sixty-three affected infants in 
1944 there were fifteen deaths, of which six were premature infants. In our 
experience during this more recent outbreak we found that the outcome was 
less favorable among the small and the premature infants affected with the 
disease and among the infants who showed a “biphasic’’ course. It could not 
be ascertained whether these were instances of relapse or of infection with an- 
other microorganism, but the former seems more likely. Significant of poor 
prognosis are such findings as poor general appearance, persistent diarrhea even 
if mild, persistent weight loss in spite of a tremendous fluid intake (orally and 
parenterally), intractable abdominal distention, bleeding tendencies, precipitous 
weight loss, the appearance of the ^^biphasic^’ course, prematurity, complica- 
tions, and collapse. 

In the treatment of this disease the importance of maintenance of hydration 
and of acid base balance is emphasized again. As previously recommended, 
chemical evidence regarding acidosis should be sought in aU instances in which 
the infant shows any deviation from the normal pattern since a severe degree 
of acidosis may be present in the absence of significant clinical signs, which 
would other^vise not be detected nor treated adequately. The sulfonamides and 
penicillin did not appear to be effective in the treatment of epidemic diarrhea 
of the newborn; this is understandable if the etiologic agent is proved to be a 
virus. Our experience with gamma globulin is limited, and the number of 
patients treated in this manner is too small to warrant any definite conclusions 
regarding its value. In the dosage used (5 c.c.) gamma globulin did not retard 
the development of the disease among infants already exposed to it or alter 
delectably its clinical course. The role of gamma globulin as an adjunct to 
the therapy of epidemic diarrhea of the newborn should be investigated further, 
possibly with larger doses of the product than have been used, 

SUMMARY 

In an outbreak of epidemic diarrhea of the newborn involving sixty-three 
infants, there were fifteen deaths. The incidence of the disease and the death 
rate were higher among the premature infants. 

In eleven instances a biphasic clinical course was encountered, in which 
after clinical and biochemical improvement there suddenly developed ominous 
symptoms with a state of collapse and death for eight of the infants. 
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Control of the outbreak was not obtained until the entire department was 
closed to admissions and thorouglily cleaned before it was rcoccupied. An 
etiologic bacterial agent was not discovered, and virologic studies could not be 
performed. 

Therapeutic measures included maintenance of hydration, correction of 
acidosis, modification of feeding, and administration of amino acid solution, 
plasma, and whole blood. Neither sulfonamide nor penicillin therapy seemed to 
influence the clinical course of epidemic diarrhea of the newborn, and in a 
limited series the intramuscular administration of gamma globulin had no ap- 
parent prophylactic or therapeutic effect. 

We wish to thanh Drs. J. M. Alesbuiy, J. O, Arnold, J. B. Bartram, C. T. Beccham, 
D. Chicinotta, I. Forman, H. Hayford, L. K. Hoberman, M. J. Huffnngle, K. Kendall, T. L. 
Montgomery, J, P. Quindlen, and C. Bcynolda for permission to include data from their 
patients. 

REFERENCES 

1. Anderson, K. A., and Nelson, W. E.: J. Pediat. 25: 319, 1944. 

2. Buddingh, G. J., and Dodd, K.: J. Pediat. 25; 105, 1944. 

3. Ti^an, A. H., and Horton, G. R.: J, A. M. A. 123: 138, 1943. 

4. Beimann, H, A., Hodges, J. H., and Price, A. H.: J. A. M, A. 127: 1 1945 

5. Lyon, G. M., and Folsom, T. G.: Am. J, Dis. Child. 61: 427, 1941. 

6. Light, J. S., and Hodes, H. L.: Am. J. Pub. Health 33: 1451, 1943 



A STUDY OP PREMATURE INFANTS OBSERVED IN A PRIVATE 
HOSPITAL BEFORE AND AFTER THE ESTABLISHMENT 
OP A PREMATURE NURSERY 

Allan Bloxsom, M,D. 

Houston, Texas 

P REMATURE births accounted for 46 per cent of neonatal deaths in the 
United States in 1941.^ When the premature neonatal deaths are drastically 
reduced in a large private maternity hospital through the establishment of a 
premature nursery, it is interesting to examine the records of those premature 
infants and to point out the factors that have produced this reduction. 

This study was made on a consecutive series of 319 premature infants 
delivered in the St. Joseph’s Maternity Hospital in Houston, Texas, during the 
period of December, 1942, to December, 1944, On Dec, 1, 1943, a premature 
nursery was opened in one ^v^ng on the top flpor of the hospital. The nursery 
was well isolated from the maternity section and the pediatric department 
which were located in the same building. The nursery was equipped with rdtra- 
violet lights for protection from air-home infections. No one with the exception 
of the nursing personnel was allowed in the main nursery. All examinations by 
physicians were made in a separate examining room equipped for that purpose. 
Special nurses trained in the handling of pi’emature infants were employed to 
care for the infants. At times student nurses have assisted in the care. Warai 
incubators were kept in the delivery rooms, ready for each premature infant. 
Oxygen was ordered given routinely until discontinued by the physician or 
pediatrician in charge. 

In the year’s period before the opening of the premature nursery there 
Were 160 premature infants delivered, weighing 5 pounds or less. Of this num- 
ber there were 87 male infants and 73 female infants representing a sex ratio 
of 120, whereas 106 is the usually quoted term sex ratio. Forty male infants 
and 48 female infants lived, giving a survival rate of 46 per cent and 66 per 
cent respectively. As shown in Table I, 54 per cent of the male infants and 
34 per cent of the female infants died. 

In the year’s period after the opening of the premature nursery there 
were 159 premature infants delivered. Of this number there were 80 male 
infants and 79 female infants, a sex ratio of 101. Sixty-one male infants and 
63 female infants lived, giving a survival rate of 76.2 per cent and 79.7 per cent, 
respectively. It will be seen in Table II that 23.8 per cent of the male infants 
and 20.3 per cent of the female infants died. 

Since the opening of the nursery there has been a decrease in total pre- 
mature mortality from 45 per cent to 22 per cent. This represents an annual 
saving to the community of 36 infants, and inasmuch as each infant is said 
to be of $9,000 value^ to the community, this represents a yearly salvage of 
$324,000. 
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I, 


PllEMA'for.E INPAKTS Deuveeed FEOil PECEUBEn, 1942, TO PEOEMBEn, 1943 


Number 
Number living 
Number dead 


TOTAE 

Too (100%) 
88 ( 557o) 
72 ( 45%) 


MALE 

87 (04%) 

40 (4C%) 

47 (54%) 


female 
73 (40%) 

48 (00%) 

25 (34%) 


Table IT. PREUATunE Pjfants PELnTiiED Pecember, 1943, to Pecember, 1944 


T OTAL 

Number 159 (100%) 

Number living 124 { 78%) 

Number dead 35 ( 22%) 


MAI-E 

80 (50.3%) 

01 (70.2%) 
19 (23.8%) 


female 
79 (49.8%) 

03 (79.7%) 

10 (20.3%) 


Table in. StiMiiARY or Peatiis 


INFAKT 

YEAR DELIVEKIES DEATHS 

1943 6,100 105 (2.6%) 

1944 5,036 64 (1.2%) 


full-term 


deaths 
23 (22%) 
18 (28%) 


PREMATURE NONVIABLE 

Cr(5S%) 21 (20%)" 

38 (59%) 8 (13%) 


Table III sbovrs tbe effect of the decrease .in premature deaths on the per- 
centage of total infant deaths in the 'hospital after the establishment of the 
nursery. 

The percentage of total deaths has dropped from 2.6 per cent in 1943 to 
1.2 per cent in 1944. These percentages include all births, viable and nonviable. 
In this period there was no decrease in the percentage of deaths in term infants, 
actually a small increase, so that the decrease in total infant deaths was directly 
due to the salvage of prematurely bom infants. There was a significant de- 
crease in the number of nonviable infants bom. The number of premature 
infant deaths was reduced by 36, although the percentage of premature deaths 
to the total infant death rate remained approximately the same. 

Table IV shows the weights at birth in the two-year period 1942 to 1944. 
It includes the outcome to the infants in each weight group. 


Table IV. Weights at Birth 



1 TO 2 POUNDS 

2 TO 3 POUNDS 

3 TO 4 POUNDS 

4 TO 5 POUNDS 

1943 

Total 20 

14 

1 36 

85 

Livmg 

0 

Dead 

20 

Diving 

2 

1 Bead 1 
' 12 1 

Living 

16 

1 Dead 

1 20 

: Living 

1 70 

Dead 

15 

1944^ 

Total 5 ! 

1 

40 ! 

95 

Ltjving 

0 

Dead 

5 

Living 

5 

Bead 

U 

Living 

29 

Bead 

11 

Living 

90 

Bead 

5 


There has been a significant decrease in the number of infants delivered 
weighing less than 2 pounds. It has been claimed that the war had some hear- 
ing on the large number of very small infants and abortions. On the other 
hand, with the establishment of the premature nursery, and with obstetricians 
emg particularly interested in obtaining larger infants, the decrease in the 
number of very small infants is in great measure due to their efforts. They 
lave accomplished this by postponing induction of labor in toxemic patients, 
and those with placenta previa until the fetus is more certainly viable. 
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There has been a decrease in the deaths of infants in the 3- to 5-pound 
group. Great credit for this decrease is due, of course, to the nursing personnel. 
Also the use of sulfonamides and penicillin, and the introduction of the routine 
use of oxygen, as later shown, are believed to have had their effect on this reduc- 
tion. 

Table V shows the time of deaths of the premature infants in this series. 


Table V. Time of Deaths op Premature Infants 



under 

under 

under 

OVER 

year 

24 HOURS 

48 HOURS 

96 HOURS 

96 HOURS 

1943 

38 (53%) 

4 ( 6%) 

5 ( 7%) 

25 (34%) 

1944 

20 (58%) 

5 (14%) 

, 5 (14%) 

5 (14%) 


The increased use of penicillin and of sulfadiazine had some beneficial 
influence on the mortality rate in 1944. In 1943 seven infants had sulfadiazine 
or penicillin and 62 deaths occured. Only two of the infants who died had 
had a sulfonamide. In 1944, 31 infants had a sulfonamide derivative or peni- 
cillin and only 35 deaths occurred; of the 35 deaths only 5 occurred after 96 
hours of life. Approximately four, times the number of infants had penicillin 
or a sulfonamide in 1944 as in 1943, and the incidence of mortality has been 
cut more than 50 per cent. 

Table VI shows the type of feedings and mortality. 


Table VI, Types of Feedings 



BREAST 

milk 

cow's MILK 

FORMULA 

YEAR 

LIVING 1 

! DEAD 

LIVING ( 

DEAD 

1943 

51 (91%) 

5 (9%) 

33 (60%) 

23 (40%; 

1944 

69 (91%) 

7 (9%) 

47 (87%) 

7 (13%) 


In both years the premature infants given breast milk showed a consistently 
higher rate of survival as compared with those given a cow’s milk formula. 
Breast milk was particularly effective as compared with cow’^ milk formula 
before the premature nursery was opened. The establishment of a breast milk 
bank in this hospital, so that breast milk was available at all times for prema- 
ture infants, has been of considerable value. 


Table VH. Infants Eeceivinq Oxygen 


YEAR 

number RECEIVING OXYGEN 

DEATHS 

1943 

113 (71%) 

72 (45%) 

1944 

156 (98%) 

35 (22%) 


The routine use of oxygen, or an oxygen and helium mixture, until discon- 
tinued by a physician, was emploj^ed in the year, 1944, in which there was a 
sharp reduction in deaths of premature infants. The start of oxygen therapy 
was not waited until the infant developed cyanosis. 

comment 

Kascoff^ reported that vritli the establishment of a premature nursery in 
an obstetrical hospital the premature infant mortality rate was reduced 55 











bloxsom: prematuri: nurshiy 

per cent. *The establishment of a premature nursery in a large maternity 
hospital in Houston, Texas, resulted in a decrease of 51 per cent in the prema- 
ture infant mortality rate. The training and interest of the nursing personnel 
have been great factors in this reduction. This has been %ycU recognized in the 
past. Certain other factors can be of value in the reduction of the mortality 
in this type of infant. The interest of the obstetrician in obtaining a larger 
and more certainly viable infant is of great importance. Premature infants 
given breast milk, both before and after the start of the nursery, in this series 
showed the greater chance of sundval. The group of infants receiving treat- 
ment with one of the sulfonamides or penicillin had the lower mortality. The 
year the premature infants received oxygen routinely from birth until discon- 
tinued by physician showed the lower mortality rate. 


SUMMARY 

The premature infant mortality rate was reduced 51 per cent in a large 
maternity hospital through the establishment of a premature nursery. 

The factors operable in this reduction have been indicated to be : 

A. The training and interest of the nursing personnel 

B. The interest of obstetricians in obtaining larger and more certainly 
viable infants 

C. The use of breast milk as the initial feedings for the premature infants ' 

D. The routine use of oxygen immediately after delivery without waiting 
for the development of cyanosis 

E. The use of a sulfonamide or preferably penicillin routinely in all in- 
stances of atalectasis or in infants of mothers ha^dng immediate prenatal in- 
fections 

P. The institution of aseptic nurseiy technique together ^vith ultraviolet 
irradiation to prevent air-bome infections. 

The economic value of a premature nursery to a hospital and community, 
to mention nothing of the saving of mental anguish to numbers of individuals, 
is in direct proportion to the number of premature infants delivered in that 
institution. 


of tto report tiiank Dr. A. D. Dippel for his many valuable suggestions in the preparation 
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SALMONELLA CHOLERAESUIS (VARIETY KUNZENDORP) 
BACTERIEMIA COMPLICATING STREPTOCOCCAL SORE THROAT 

Erwin Neter, M.D., and Ruth P. E[rauss’ M.D. 

Buefalo, N, Y. 

T he investigations into the antigenic structure of the paratyphoid bacilli 
have greatly stimulated clinical interest in human salmonellosis. It is now 
firmly established that Salmonella infections in man are much more common 
than it was believed even a decade ago, that many of the more than 100 ‘differ- 
ent species belonging to the genus may cause disease, and that various species 
are responsible for any of the three clinical syndromes, namely, (1) Salmonella 
fever, (2) Salmonella septicemia or bacteriemia and (3) Salmonella gastroen- 
teritis or enterocolitis. 

Attention has been called in the past to the fact that Salmonella bacteriemia 
may develop following other maladies. It is likely that in some instances the 
two diseases were independent of each other. In other cases, however, a path- 
ological process or operative procedure may have caused a decrease in the 
' resistance of the individual to the Salmonella organism and thus contributed 
to its invasion of tissues and blood. Moreover, the changes brought about by the 
paratyphoid bacillus may he masked by the other infectious process and thus 
escape proper recognition. The relationship between salmonellosis and preced- 
ing or concomitant diseases is worthy of further study. For jthis reason, a case 
of Salmonella (Jioleraesuis (variety Kunzendoff) bacteriemia complicating or 
concurrent with streptococcal sore throat is presented here. 

REPORT OP A case 

R. S., a lOyear-old white male, was admitted on June 30, 1945, to the Pediatric Serv- 
ice of Drs.^ Marvin Israel and Norman C. Bender of the Children's Hospital. The past 
history revealed that the patient had had measles and frequent attacks of tonsillitis. Two 
days prior to admission the patient complained of headache and malaise. He had fever 
and also emesis on one occasion. On admission the temperature was 105.6® F., the pulse 
rate fllO per minute, and the respiratory rate 40 per minute. The pertinent findings on 
physical examination were as follows: The tonsils showed numerous ulcerative lesions and 
were covered with purulent exudate. The anterior cervical lymph nodes were enlarged. 
No further abnormalities were noted. The urine was normal. Kahn, tuberculin, and Schick 
tests were negative. The spinal fluid, obtained on the second hospital day, was found to 
be normal. On the basis of these findings the patient was treated for acute sore throat. 
Sulfadiazine (1 grain per pound of body weight per twenty-four hours) was given by 
mouth. The throat was irrigated with warm saline solution. On the second hospital day 
the temperature of the patient was 102® P.; the patient became comatous and, for several 
hours, presented a shocklike picture. For that reason, glucose (5 per cent) in physiologic 
saline solution was given intravenously and sodium sulfadiazine (1 grain per pound of 
body weight per twenty-four hours) was administered subcutaneously. His condition im- 
proved. Sulfadiazine therapy by mouth was resumed on the third day and continued until 
the eleventh hospital day. The patient made a complete recovery. 


From the Departments of Bacteriology and Pediatrics of the Children’s Hospital. 
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The throat culture on admission rovonlcd tlio presence of numerous hemolytic strop- 
r bb.aTr.r. tab., at U.at lima la b. paaill.. £.- S. a»o ~ 

(variety Ea.zaadait); Hate ivata 25 ealoi.iae fat auble eral.matai af blaafl. On tlia b™a 
Of these laboratory findings, a diagnosis of streptococcal sore tliront concomitant witl 
complicated by S. choleraesuis bactcriomia -was made. 

The accompanying chart (Kg. 1) presents the pertinent findings throughout tho course 
of tht3 iUness. 



t -Pot- S>ctieterae.5ui& 

XX ^ -for Strep-VecoCtt 


1 . 


One week after discharge from the hospital the patient was seen at the Ont -Patient 
Pepartment. The patient complained of sore throat. The throat was injected. No other 
pathologic findings were obtained on physical examination. The throat culture revealed 
the presence of scattered hemolytic streptococci. Antifibrinolysin was present iu the blood. 
The patient’s serum agglutinated S. choleraesuis (variety Kunzend orf) in a dilution of 1:160. 
Culture of the feces was negative for Salmonella. 

Two weeks later, Aug. 5, 194:5, the patient developed diarrhea which lasted for one 
day. It is said that blood and mucus were not present in the feces. He was seen on the 
following day. At that time the throat was still injected^ no other abnormalities were 
noted on physical examination. The throat culture showed scattered hemolytic strepto- 
cocci. Antifibrinolysin was still present in the patient’s serum. A culture of the feces 
was ^^^Imonelln. The titer of agglutinins for the homologous microorganism 




Becent leports in the literature indicate that Salmonella bacteriemia o: 
septicenna may develop as a complication of other maladies. In 1937, in j 
review o t e literature and his own observations on Salmonella suipestife 
in ec ion o man, Harvey' pointed out that this disease may be associated wit] 
other Illnesses such as tuberculosis, pharyngitis, cystitis, rheumatic heart dis 
case, myomas of the uterus, hypernephroma, rickets, and congenital heat 
disease. Since then, several reports have been published indicating that cet 
a n pathologic processes may favor the invasion of the blood by SalmoneU 
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organisms. Four patients observed by Jager and Lamb^ were debilitated prior 
to the onset of the Salvionella infection, either by previous illness or chronic 
alcoholism. An excellent illustration for this mode of pathogenesis of Salmon- 
ella infection is the case observed by Eavitch and Washington.^ This patient 
developed Salmonella bacteriemia and meningitis secondary to meningococcal 
meningitis. In 1942, Neter reported a case of S, choleraesuis bacteriemia com- 
plicating scarlet fever. It was assumed that the hemolytic streptococcal in- 
fection predisposed to the secondary infection by a strain of S, choleraestiis 
of low virulence, but empowered with invasiveness. Analagous conditions 
probably existed in the case presented in this communication. The diagnosis 
of streptococcal sore throat in the present case is based on the, clinical findings, 
the presence of numerous hemolytic streptococci in the throat, and the develop- 
ment of antifibrinolysin during the course of the illness. The diagnosis of 
Salmonella bacteriemia was made solely on the basis of routine blood culture 
examinations. ^This organism, which was identified by Dr. Erich Seligmann 
ot the New York Salmonella Center, was recovered on two occasions. On the 
day of admission, 25 organisms per cubic centimeter were present in the blood. 
Three days later the number of bacteria had decreased to one per cubic centi- 
meter of blood. Compatible with the diagnosis of Salmonella bacteriemia is 
the observation that leucopenia persisted in spite of the concurrent strepto- 
coccal infection. It is interesting to note in this connection that, according 
to Harvey,^ in adults who suffered from Salmonella infection and an associated 
disease the white cell count varied according to the nature of the accompany- 
ing illness. Leucocytosis existed in the two patients suffering from Salmonella 
bacteriemia concurrent with scarlet fever and meningococcal meningitis, re- 
spectively (Neter**®). 

It is the experience of all observers that the primary focus of infection 
in sporadic cases of Salmonella bacteriemia usually cannot be discovered. 
Throat, feces, and urine cultures on the patient reported herein failed to reveal 
the presence of Salmonella organisms. No evidence was obtained that diar- 
rheal disease existed among the relatives or possible contacts prior to the ill- 
ness of this patient. 

The question arises as to whether or not the invasion of the blood stream 
by S. choleraesnis took place from the throat which was infected by hemolytic 
streptococcus. As mentioned before, a search for parat 3 ^hoid bacilli in the 
material obtained from the infected tonsils failed entirely. Eecent investiga- 
tions by Varela and Olarte® as well as Hormaechea and Peluffo^ prove beyond 
doubt that Salmonella organisms may be present in the oral cavity, in carriers 
and patients ^vith Salmonella infection. In the latter instancy, the oral cavity 
may be the primary focus of infection or the organ of elimination of the 
microorganism. 

*A study of the antibody response of the present case revealed the de- 
velopment of agglutinins in only moderately high titer. The serum of the 
patient obtained on the day of admission to the hospital caused agglutination 
of the homologous organism in a dilution of 1 ;40. At that time S. choleraesnis 
was present in the circulating blood. Three weeks later the titer was 1 :160. 
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This titer may be considered significant, particularly in view of the observa- 
tions of Gouldner, Kingsland, and Janeway® to the effect that the sera of 
thirty-four normal subjects failed to agglutinate S. cliolcTCcsuis. Hubcnstein, 
Feemster, and Smith® found an increase in titer of agglutinins in 42 per cent 
of fifty patients suffering from group C Sahnonclla infections. That agglutinins 
in high titer may develop in some patients with Salmonella infections is evi- 
denced by the observations of Seligmann, Saphra, and "Wassermann,^® who en- 
countered titers up to 1 :6,400. However, not all patients with SoHmondla infec- 
tions, or even Salmonella bacterieniia, develop demonstrable antibodies against 
the homologous microorganism (Jager and Lamb,^ and others). 

SUMIVIARY 

A case of S, clwleraesuis (variety Kunzendorf ) bacteriemia complicating or 
concomitant with streptococcal sore throat is described. The r-elationship of the 
two diseases is discussed. 


The authors “wish to express their appreciation to Dr. Erich Seligmann, New York SaP 
monella Center, for identification of the Salmonella organism. 
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PEELIMINARY OBSERVATIONS ON SOME CHILDREN WITH 
RHEUl'IATIO HEART DISEASE TRANSPORTED TO A 
SUBTROPICAL CLIMATE 

John J. Robinson, M.D., Bethesda, Md., and James H. Currens, M,D., 

Boston, Mass. 

C OBURN^ very effectively called attention to the helpful climatic effects 
in children ^vith recurrent rheumatic fever; this was soon folloAved by 
Roche and Jones^ bringing some half dozen rheumatic cardiac children from Bos- 
ton to ]\Iiami Beach during the winter months for three years. The problem of 
the transportation of rheumatic fever patients to a subtropical climate^ is not 
a simple nor sure one. NichoP has shown in a study of the geographic dis- 
tribution of rheumatic fever in the United States that the rate in southern 
Florida is about one-tenth that of the average northern rate. On the other 
hand, rheumatic recurrences do occur in an ideal tropical climate® and rheu- 
matic heart disease exists among native Miami children. 

This preliminary report is based on eighty-eight children, from 6 to 16 
years old, who were brought to Miami from 1938 to 1945 and spent a total of 
114 patient-years in the National Children’s Cardiac Home amid sanitarium 
surroundings. Very likely, at least 1,000 patient-years will be necessary to 
form statistical conclusions within a 10 per cent range of accuracy. Because 
of both the current extremely divergent views on climatic effects and also the 
considerably expanding importance of institutional care for the rheumatic 
child, our early findings appear to warrant reporting. 

Two main factors affected our group of patients: first and probably 
more important, that of specialized sanitarium care; second, a rather ideal, 
even, subtropical climatic environment. Our care is comparable to that of 
most of the larger northern institutions® devoted exclusively to children with 
rheumatic fever and rheumatic heart disease. Briefly, therapy consists largely 
of careful medical evaluation, adequate rest, abundant nourishing food, special 
educational and recreational programs, and salicylates rather conservatively 
administered where indicated. No sulfonamide prophylaxis is employed. 
Only northern children with definite, uncomplicated rheumatic heart disease 
are admitted; and, being a charity institution, those of the lower income brack- 
ets. While active cases of rheumatic infection are accepted, a child must be 
reasonably well to make the trip to Miami. Our data are summarized in Tables 
I and II. 

Only one recurrence was characterized by more than a very slight amount 
of arthralgia, and that lasted less than one week; one recurrence followed ton- 
sillectomy a month previously; six of the seven cases of recurrence, judged by 
Jones’s® criteria, would have escaped ordinary detection and were found through 
routine er^dhrocyte sedimentation rate tests, observation of graphic tempera- 
ture and pulse charts, along with our perhaps acutely conscious attention to 
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Table I 


CMldrcii’s Cardiac Home at least one montlv 103g-10-lo . S8 

2. A.veracG year of birth: 1931 

3. Average stay: 15.(5 months; patient-yea s. 

4. Average cardiothoracic index" 
a» On admission: 48.0 

K On discharge: 46.6 ^ ^ 

5. Active rheumatic fever on adnussion: 

6. Active rheumatic fever on discharge: 

7. Active rheumatic fever recurrences: 


IE eases, or 14.8 per cent. 
2 cases, or 2.E per cent 
7 cases, or 7.0 per cent 


8* Improvement on discharge: 86 cases, or 98 per cent 


O’ABLG H. Trprs or Heart Disease 


type _ 

1. All cases of MI 

a. MI alone 

b. MI plus MS 

c. MI plus MS plus A1 

d. MI plus AI 

2. Ml cases of MS 
a. MS alone 

3. All cases of AI 
a. AI alone 

4. No cases of M8 plus AI alone, or of AS 

MI, mitral insufficiency; MS, mitral stenosis; AI, 
stenosis. 


Xo. PER CE.VT 




K 







IQ 

K 









aortic Insufficiency; AS, aortic 


minor syTuptoms. None foUoweci any detectable respiratoiy infection, and no 
discernible precipitating factor was apparent in these cases. 

Several instances of very striking improvement occurred, such as functional 
improvement from a serious aortic insufficiency, considerable decrease in heart 
size, and general excellent physical improvement. Such instances have also been 
noted by Dr. Taussig at Baltimore ; they desen^e eviy a brief passing word at 
present. 

We have constantly observed about as many cases of colds, bronchitis, 
virus pneumonia, measles, mumps, and chicken pox as previously seen in clin- 
ical experience in the North; severe streptococcus infections were conspicuously 
rare. Neither scarlet fever nor severe acute tonsillitis was encountered; they 
appear to be unusual in South Florida, Low-grade streptococcus infections, 
such as chronic tonsillitis and impetigo, were about as frequent. Throat cultures 
made nearly once a month the past two years have shown a 10 per cent to 20 
per cent incidence of beta hemolytic streptococci the year around. Prom all 
this, we surmise streptococcus infection to exist at UTiami in a milder form 
than in the North; and that respiratory infections from other causes are not 
as capable of inciting an attack of rheumatic fever. 

, Our experience leads us to believe that a subtropical or tropical climate is 
more salubrious for the rheumatic fever patient but far from curative. Trans- 
porting such patients to a climate such as South Florida should be considered 
as a prophylactic measure, since fewer and milder recurrences of the disease 
mean less cardiac damage. Under these circumstances, we are in a position to 
encourage such an undertaMng for the rheumatic patient, but we wish to deplore 
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attempting to send seriously ill patients over long distances in an attempt to 
gain small advantage over the active disease. Such effort is, in our experience, 
misspent and is usually more harmful than good. 

With the great economic and social obstacles involved in long transporta- 
tion, plus home separation, treatment in sanitariums in the South will by no 
means be the completely satisfactory answer to the rheumatic fever problem. 
Such will come only from more complete knowledge regarding the pathogenesis 
of the disease and more effective therapeutic measures during the active phase of 
the disease. However, as a prophylactic measure, transfer to a subtropical 
climate may in certain cases be lifesaving and can be highly recommended. 
The additional change in many instances from poor home environment to good 
sanitarium care is remarkablj’’ beneficial. 

SUMMARY 

A preliminary report' is presented giving our experience with the care of 
patients with rhetunatic heart disease in a subtropical climate amid sanitarium 
surroundings. The nature of benefit derived from such a climate is primarily 
prophylactic against repeated and serious recurrences of the disease. Transfer 
of seriously ill patients with active rheumatic fever is not recommended. The 
beneficial effect of sanitarium care is stressed. 
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RATBITE FEVER 

C. G. Watkins, M.D. 

Durham, N. G. 

R ATBITE fever, apparently loio'wn in India for 2,300 years, was first re- 
ported in the United States by Wilcox^ in 1840. Since Schottmuller," m 
1914, described a streptotbrbc as the cause of a case of ratbite fever and 
Pntak and associates, ^ in 1916, demonstrated a spirochete, there has been a 
great deal of controversy as to which organism was the true etiological agent. 
However, in recent years both the Strcpiofhrix ynuris raiti (later named the 
Strepiolacilhts moniliformis by Levaditi and associates^ in 1925) and the Spiro- 
cliaeia viorsus viuris (later renamed the Spirilhm minus Carter, 1887, by Robe^ 
son® in 1924) have been recovered from patients suffering from clinical ratbite 
fever, and this disease is currently considered to have a dual etiology.* Blake® 
(1916) reported the first case in the United States caused by the strepto- 
bacillus, and Shattuck and Theiler’^ (1924) reported the first case in the United 
States caused by the spirillum. Bayne- Jones® presented a brief summary of 
the first eighty-one cases in the United States from 1840 to 1930. Brown and 
Nnnemaker® reported four additional cases prior to 1931 and forty cases from 
1931 to 1940', they also compiled all of the cases occurring in the United 
States up to 1940 in which the causative organisms were actually demonstrated. 

The Streptohacillus moniliformis (the name indicates chains of bacilli inter- 
spersed wth beaded swelling)® is a very pleomorphic, gram-negative, nonacid- 
fast rod which usually appears straight hut occasionally fusiform and varies 
from 2 to 15 microns in length.^® Branched forms have been described,®* 
but several recent investigators have not been able to demonstrate true branch- 
ing.®» Bro^vn and Nunemaker® have determined that the basic structure is 
some sort of ''small body,” neither a coccus nor a bacillus, which appears 
linked with other bodies in a chain to produce a segmented filament. These 
granular filaments have a marked tendency to fragment and therefore do not 
have uniform length. Large round bodies along the course of the segmented 
filaments probably contain the viable elements of the culture. 

This organism has been identified as the etiological agent not only in rat- 
bite fever, but also in Haverhill fever, which is an epidemic disease, usually 
milk-borne, but sometimes of unknown source, characterized by petechial rash, 
arthritis, and septicemia.® Bronchopneumonia caused by this organism has 
been reported in mice and rats,^^ and therefore the respiratory tracts of these 
animals probably serve as the sources of this organism at the time of ratbite. 
The Spirillum minus is an organism which consists of a spiral, short, thick 
0 y, 2 to 5 microns in length, ^vith terminal fiagella which increase the length 
toj^o 10 microns. It is thicker than the Treponema pallidum and usually 

^om me pediatric service ot the St Louis City Hospital. 

In St Louis, Mo. meeting of the American Academy of Pediatrics, Nov. S, 1944. 

SpirtHum reference "^^iU be made only to the fltrepfobacilliw YnoniUformis and the 
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attempting to send seriously ill patients over long distances in an attempt to 
gain small advantage over the active disease. Such effort is, in our experience, 
misspent and is usually more harmful than good. 

With the great economic and social obstacles involved in long transporta- 
tion, plus home separation, treatment in sanitariums in the South will by no 
means be the completely satisfactory answer to the rheumatic fever problem. 
Such will come only from more complete knowledge regarding the pathogenesis 
of the disease and more effective therapeutic measures during the active phase of 
the disease. However, as a prophylactic measure, transfer to a subtropical 
climate may in certain cases be lifesaving and can be highly recommended. 
The additional change in many instances from poor home environment to good 
sanitarium care is remarkably beneficial. 

SUMMARY 

A preliminary report' is presented giving our experience with the care of 
patients with rheumatic heart disease in a subtropical climate amid sanitarium 
surroundings. The nature of benefit derived from such a climate is primarily 
prophylactic against repeated and serious recurrences of the disease. Transfer 
of seriously iU patients with active rheumatic fever is not recommended. The 
beneficial effect of sanitarium care is stressed. 
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R ATBITE fever, apparently knovTi in India for 2,300 years, was first re- 
ported in the United States by Wilcox^ in 1840. Since Schottmuller,* in 
1914, described a streptothrix as the cause of a case of ratbite fever and 
Futaki and associates,® in 1916, demonstrated a spirochete, there has been a 
great deal of controversy as to which organism was the true etiological agent. 
However, in recent years both the StreptoiJirix inuris ratti (later named the 
Streptobacillus moniliformis by Levaditi and associates^ in 1925) and the Spiro- 
chaeta morsus inuris (later renamed the SpirRlum mmus Carter, 1887, by Robert- 
son® in 1924) have been recovered from patients suffering from clinical ratbite 
fever, and this disease is currently considered to have a dual etiology.* Blake® 
(1916) reported the first case in the United States caused by the strepto- 
bacillus, and Shattuck and Theilert (1924) reported the first case in the United 
States caused by the spirillum. Bayne-Jones® presented a brief summary of 
the first eighty-one cases in the United States from 1840 to 1930. Brown and 
Nunemaker® reported four additional cases prior to 1931 and forty cases from 
1931 to 1940; they also compiled all of the cases occurring in the United 
States up to 1940 in which the causative organisms were actually demonstrated. 

The Streptobacillus moniliformis (the name indicates chains of bacilli inter- 
spersed with beaded swelling)® is a very pleomorphic, gram-negative, nonacid- 
fast rod which usually appears straight but occasionally fusiform and varies 
from 2 to 15 microns in length.*® Branched forms have been described,®* *** 
but several recent investigators have not been able to demonstrate true branch- 
ing.®* Bro%vn and Nunem'aker® have determined that the basic structure is 


some sort of “small body,” neither a coccus nor a bacillus, which appears 
linked with other bodies in a chain to produce a segmented filament. These 
granular filaments have a marked tendency to fragment and therefore do not 
have umform length. Large roimd bodies along the course of the segmented 
filaments probably contain the viable elements of the culture. 


This organism has been identified as the etiological agent not only in rat 
bite fever, but also in Haverhill fever, which is an epidemic disease, usuall; 
milk-borne, but sometimes of unknown source, characterized by petechial rash 
art ritis, and septicemia.® Bronchopneumonia caused by this organism ha 
ecu reported in mice and rats,*^ and therefore the respiratory tracts of tbesi 

sources of this organism at the time of ratbite 
O Sptnllum minus is an organism which consists of a spiral, short, thiei 
body, 2 to 5 microns in length, with terminal flageUa which increase the length 
to_6_to 10 microns. It is thicker than the Treponema pallidum and usually 

^om Ue pediatric service of the St. Louis City Hospital, 
in St L^ul" Mo American Academy of PedJatrIca. Nov. 9, i944, 


SpIriHim'mlnw?'’ made only to the Streptobacillus moniliformis and the 
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presents one curve per micron, the curves being regular and sharp.^®'^® It 
moves rapidly across the field of vision by spasmodic spiral movements of the 
body and whipping, winding, darting movements of the flagella.^® Excellent 
photomicrographs of the spirilla have been presented in several reports.^®*^® 

Most cases of this type of infection follow ratbite ; however, several cases 
have been due to other immediate or unlmo^vn sources. The best evidence 
indicates that the source of spirilla at the time of ratbite is the eye discharge 
produced by the interstitial keratitis and conjunctivitis of the infected rat; 
this discharge, from wdiich spirilla have been demonstrated, drains into the 
mouth of the 

It seems timely to introduce several terms for general use. The term 
‘‘spiriUary fever” could be used to include all cases of infection due to the 
Sph'illum rnimis. ^^Spirillary ratbite fever” could be used as the specific term 
to indicate ratbite fever due to the Spirilhcm viimis. ^'Streptobacillary fever” 
could be used as an inclusive term; that is, including those cases associated 
wdth ratbite (animal bite) and cases of Haverhill fever. "Streptobacillary 
ratbite fever” could be used as the specific term to indicate ratbite fever due 
to the Streptohacillus moniliformis. 


Table I. Characteristics of Both Types of Batbite Fever 



streptobacillary 

SPIRILLARY 

1. Portal of entry 

Animal bite* 

Animal bite 

2. Incubation period 

1 to 22 days (usually less than 
10 days) 

4 to 28 days (usually more 
than 10 days) 

3. Primary wound 

Occasional swelling; usually 
prompt healing 

Prompt healing followed by 
an indurated ulcer 

4. Lymphadenitis 

Occasional re^onal 

Frequent regional 

5. Fever 

Septic, occasional relapsing 

Belapsing 

6. Bash 

Morbilliform; petechial 

Eoseolar-urticarial (bluish 
red plaques) 

7. Arthritis 

Common (70%) 

Rare 

8. White blood count 

10,000-30,000/cu.mm. 

5,000-30,000/cu.mm. 

9. Serologic tests for 
syphilis 

10. Complications 

False positive, 16% 

False positive, ^51% 

Bespiratory s y m p t o m s ; ab- 
scesses; endocarditis 

, Nephritis; endocarditis; 
herxheimer reaction 

11. Mortality 

10%, 4 deaths in 39 cases 

7%, 3 deaths in 41 cases 

12. Therapy 

Sodium aurothiomalate; peni- 
cillin 

Arsenical compounds; peni- 
cillin 


•Milk-bome infection in Haverhill fever. 


A comparison of the two forms of ratbite fever is presented in Table I 
Avhich is a compilation of the characteristics of the two diseases from several 
reviews in the past®* and from a personal review of all reported cases 

since 1940. The most prominent difference is the frequency of arthritis in 
streptobacillary infection as contrasted to the very low incidence in spirillary 
infection. A short incubation period, a septic type of fever, and the presence 
of petechiae and abscesses point to the probable diagnosis of streptobacillary 
ratbite fever; whereas, a long incubation period, a relapsing type of fever, 
and induration and/or ulceration of the primary wmund should lead one to 
suspect a spirillary infection. 
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Approximately fifty cases of ratbite arc seen in the Receiving Room of 
St. Louis City Hospital each year. During the past eight years, sixteen cases 
of' clinical ratbite fever were 'seen in the hospital and in six of these cases, 
the causative organism was demonstrated. Three of the bactcnologically 
proved cases were' seen in 1944 and were of such interest as to warrant being 
considered in detail. 


Case 14.— E. N. (26849), a 5'inonth-oH ivhito Icmalc, admUtcG to tlic pediatric service 
on April 17, 1944, had been bitten by a rat twelve days previously, when her mother had also 
been bitten by a rat. Her sister had had a rat bite in 1943 but had not become ill. 

The patient had been bitten in several places around the mouth (0111067 on the left 
side of the upper Hp) ^nd on the left hand. TIicsc were ''sore'' for a few days, then had 
healed. The child was apparently well for a weeh, until the daj before admission when ^ 
her upper lip and left thumb were noted to be swollen. She appeared feverish and ate 
very little. On the day of entry she became very drowsy and that afternoon had a fever 
of 102° F. 

Examination on admission revealed a w'dl-developed and well-nourished female infant 
who had a temperature of 100° F. and a papular erythematous rash over the left arm and 
chest. These papular lesions were solitary, blanched on pressure, varied from 5 mm. to 1 
cm. in diameter, totaled twenty to twenty-five in all, and were chiefly on the left arm. There 
was no regional or general lymphadenopathy. Over the left eye there was a su*ollcn, indurated 
area where definite bite sears could be seen. The left side of the upper lip was swollen and 
indurated, and a gray plac^ue was present in the center of a chancrelike ulcer on the inner 
surface of the lip. The distal phalanx of the left thumb was swollen on the volar surface; 
this area was red and fluctuant, A small denuded area was present on the palm. There 
was no arthritis. 

Blood culture, taken on admission, revealed a Staphylococcus aureus, which fennented 
mannite. The blood Kahn and Wassermann tests were negative. The following day the 
blood count revealed; red cells, 4fi60fi00 per cubic millimeter; white cells 14,600 per cubic 
millimeter; aud hemoglobin, 9.0 Gm. per cent. Differential white count showed 3 juvenile; 

5 stab, and 38 segmented forms; 52 lymphocytes; and 2 monocytes. Urinalysis was 
negative. 


On the day after entry, typical Spirillum minus organisms were demonstrated by dark- 
field examination of the lymph from the chancrelike lesion of the upper lip.* Lymph from 
this lesipn,^ lymph from the lesion on the left thumb, and blood from the patient were 
inoculated intraperitoneally into three separate stock mice. Daily dark-fiMd examinations 
of the peripheral blood of the inoculated mice were negative from the sixth day after inocu- 
lation until the ninth day. when SpirtUum minus organisms were seen in the peripheral blood 
of the mouse inoculated with the lymph from the lesion on the lip. On the following day, 
these organisms were also demonstrated in the mouse inoculated with the patient blood. The 
mouse inoculated with the l^unph from the left thumb was reinoculated seven days later 
and died in approximately ^0 days. On the day following the second inoculation, dark- 
field examination of the peripheral blood of this mouse revealed chains of bacilli of vary- 
ing size; several of these organisms appeared to be branched. 

As the wfant did not appear to be critically ill, it was decided to observe the ex- 
pected relapsing temperature course of the disease, and therefore arsenical therapy was 

dSnrtt nt^t'3 '"V erade character was noted 

hospital day, the lesions on the lip and thumb were 

XnamLoTooSs GmT" 102.5= F. that evening. Neoars- 

c^ntCa n^fo 103 8“p 1 intravenously. The temperature 

P, eft thumb, and above the left eye seemed to be more swollen and 

Louis. 5i™0"s‘'‘ated by Mr. w. H. Gabby, Snoagras Laboratory, St Louis City Hospital. St 
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inflamed. Direct dark-field examination of the lymph from the upper lip was negative 
approximately eighteen hours after the injection of neoarsphenamine. That evening the 
patient appeared much improved; the temperature had fallen to 100.5° The bluish red 
color and swelling of the lesions had decreased markedly. The patient vomited occasionally 
during the first nine days of hospitalization (having lost a total of 600 Gm. in weight) and 
vomited frequently on the tenth day. Blood Kahn and Wassermann tests had been negative 
on three different occasions during the hospital stay and both were reported as doubtful on 
the tenth day. Blood count on this day revealed the following: red cells, 4,800,000 per 
cubic millimeters; white cells, 32,000 per cubic millimeter; and hemoglobin, 10 Gm. per 
cent. That evening the patient appeared pale and comatose and began to have short, 
irregular respirations. Physical examination and a roentgenogram of the chest did not reveal 
any further positive findings. The patient expired at 8:30 p.ir., April 27, 1944. 

Autopsy, performed by the coroner pathologist, revealed no gross abnormalities except 
slight engorgement of the meningeal vessels. Microscopic findings* revealed diffuse areas 
of necrosis around the central veins of the liver, slight cloudy swelling of the renal tubular 
epithelium, and slight engorgement of the meningeal vessels. No Negri bodies, hemorrhages, 
or areas of encephalitis were iloted in the brain sections. There was no evidence of foci 
of staphylococcal infection. It was thought that these findings were consistent with the 
pathologic reports of spirillary ratbite fever. 

Case 15. — A. N. (30085) a fiO-year-oId white woman, the mother of the patient reported 
in Case 14, was admitted to the surgical service on April 22, 1944. Seventeen days previously 
she had been bitten by a 4 :at on the right forearm while sleeping. The wound had healed 
in less than one week but was slightly discolored. There was no redness or tenderness at 
this time. She had headaches and vertigo eight days after the bite. On the following day, 
a small, red pimple'^ appeared on the bitten area with only slight tenderness. Each day 
the area seemed to become increasingly red, tender, and swollen. On the day prior to ad- 
mission, red streaks were noted extending from the bitten area up the arm, and the medial 
aspect of the elbow became tender. On the morning of admission she applied hot packs to the 
area which had become black; no other treatment had been attempted. 

Examination on admission revealed a well-developed and well-nourished, rational, white 
female whose temperature was 101.2 E. and pulse was 110. A round, black, necrotic, dry 
ulcer on the middle of the flexor surface of the right forearm was surrounded by a reddened, 
warm, indurated area. Scattered red streaks extended from this large area to the elbow 
and toward the axilla. The right epitrochlear gland was enlarged and tender; however, the 
right axillary glands w^ere not palpable. A few scattered maculopapules were present on the 
forehead, cheeks, and neck. ^ 

' On admission, the blood Kahn and Wassermann tests were negative. The blood 
count revealed the following: red cells, 4,250,000 per cubic millimeter; white cells, 11,000 
per cubic millimeter; and hemoglobin, 12.6 Gm. per cent. The differential count showed 2 
eosinophiles; 1 stab; and 62 segmented forms; 31 lymphocytes; and 5 monocytes. Urinaly- 
sis of an uncentrifuged specimen was essentially negative except for an occasional pus 
and/or epithelial cell per low-power field. Admission blood culture was sterile. 

The patient ^s temperature fell to normal on the second day and then continued to be 
elevated daily between 100.4° F. and 102.2° F. for five days. On the third hospital day, 
the patient's blood was inoculated intraperitoneally into a mouse; examination of the 
peripheral blood of this animal was performed daily beginning three days later. On the 
eleventh hospital day, after the patient had been afebrile for five days and the primaiy wound 
had nearly healed, she was inadvertently discharged to the clinic. She returned to the 
clinic three days later complaining of weakness, nervousness, and increased perspiration 
and was treated symptomatically. On the following day Spirillum minus organisms were 
found by dark-field examination of the peripheral blood of the inoculated mouse (two 
weeks after inoculation). Attempts to locate this patient and have her return to the hos- 
pital were unsuccessful as she had departed for a visit in Arkansas. She went to see Dr. 

Reported by Dr. IC R. Schlademan, Pathologist, Snodgras Laboratory. St Louis City 
Hospital, St Louis, Mo. 
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Valentine Pardo, Monroe, Arl<, on Mny 5, 1944 (four days after last f 
time she had red streaks extending up her right arm, temperature of 103 f v 
rash and the large ulcer on the right forearm. Sulfathlasolo was started in a dosage of 
1 Gm. every four hours on May 5, 1944, and continued for two weeks. ' 

0.6 Gm.. was given intravenously on May 14, 1944, and on two later occamons at weekly 
intervals. Afternoon rise in temperature continued until after the eccond inacction of 
arsenical drug. One month later only a small vivid scar remained and the patient haa 
no further complaints.* 


Case 16.— H. L. (267S) a 48-ycar-old white womnny was admitted to the medical serv- 
ice on Sept. 19, 1944. Fifteen days previously, she had received a ratbite of the left index 
finger which did not become infected. Five days later her left fifth finger was bitten by 
a rat; this area became hot, swollen, hard, and red, and remained so for thirty- six hours 
but gradually subsided without ulceration. On the following day, severe pain was present 
in the right knee, and two days later, the right ankle became painful. She came to the 
receiving room on Sept. 13, 1944, at which time she had a swollen right knee, tender wrists, 
and temperature of 104® F. The patient refused hospitalization on this day and again on 
the next day when her temperature was 102° F. The right wrist became markedly swollen 
and tender; the right hip became veiy painful, so that a change from sitting to standing 
position was very slow and painful. She had been coughing and had had anorexia since 
the onset of the illness. A red papular rash was present over her left arm on the day 
f prior to entry. Fever was described as low in the morning and high at night, accompanied 
by severe night sweats; there had been no chills. She also had had pain and swelling of 
the right shoulder and elbow. Three of her children were bitten by rats during this period, 
but none became ill. 


Blood Kahn tests on previous admissions in 1936, 1942, and 1943 had been negative. 

On admission, physical examination revealed a thin, poorly nourished slightly euphoric, 
middle-aged white woman who appeared severely ill and who moved slowly because of 
acute joint pains. There was a fine, scattered, maculopapular, petechial rash over upper 
and lower extremities; several of the lesions were pustular. The old puncture wounds of 
the left index finger and hand were almost healed, and there was no lymphadenitis. The 
right wrist was markedly swollen, tender, hot, and red, with considerable limitation of 
motion because of pain. The right elbow, shoulder, and hip were very painful on motion 
but not noticeably swollen. There was slight swelling and tenderness of the right knee. 
The pharynx was slightly reddened. Scattered wheezes and coarse rales were present gen- 
erally over both lung fields. The remainder of the examination was negative except for 
marked varicosities of both lower extremities. 

Blood count on admission revealed the following: white cells, 9,700 per cubic milli- 
meter; red cells, 3,480,000 per cubic millimeter; and hemoglobin, 10.7 Gm. per cent. A dif- 
ferential revealed 1 eosinophile; 2 stab and 84 segmented forms; 7 lymphocytes; and 6 
monocytes. Tlrinalysis revealed Cloudy urine; specific gravity, 1.021; sugar, negative; and 
albumin, faint trace. Hicroscopic examination of voided urine showed 6 to 8 white blood 
cells per high-power field. Blood Kahn test was positive (3 units), but the Wassermann 


On the day following admission, the patient’s blood was inoculated on special culture 
me la (tryptose meat infusion broth enriched with 20 per cent rabbit serum) and also 
lutrapentoneally into two mice in amounts of 0.3 c.c. and 0.5 c-c. The mouse inoculated 
a • than eight hours; death was attributed to the amount of 

00 ated. Frequent dark-field examinations of the peripheral blood of the other 

A spirilla during the first three w'eeks after inoculation. This mouse 

lived and did not appear ill. 


saltc/ifthe patient’s right ^st joint after the injection of sterile saline te- 

the ptcviouslv of slightly cloudy fluid Tvhich was inoculated into 

^ special enriched media. A second attempt to aspirate the wrist 


•Personal communication with Dr. Valentine Pardo, Monroe, Ark. 
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joint was made in a similar manner^ however, return was clear. This fluid was inoculated 
intraperitoneally into two mice. Direct dark-field examinations over a three-week period 
did not reveal spirilla, and the* mice did not develop evidence of illness. 

Three cultures of the patient ^s blood on the special enriched media taken on the 
second and fourth hospital days, and incubated at 37° C. under carbon dioxide tension of 
approximately 8 to 10 per cent, failed to grow any organisms as did two routine blood 
cultures on the eighth hospital day. The Streptobacillus moniliformis was isolated* from 
the first joint culture on the second hospital day, and also on the seventh hospital day. 
This organism was a gram-negative, pleomorphic, chained bacillus in which occasional swollen 
bodies appeared among the slim bacillary bodies. The characteristic fluff-ball appearance 
at the bottom of the culture tubes was noted. Growth was slow and the fluff balls did not 
appear until after forty-eight hours. 

The patient had fever during the first ten days, temperature rising to 101.6° F. on 
the second hospital day and to 102° F. two days later. The petechial rash disappeared 
on the second day. Foentgenogram of the chest revealed heavy hilar shadows with moder- 
ate increase in the peribronchial markings extending throughout both lung fields. A small 
fibrotic infiltration was observed in the right first interspace. Eoentgenograms of the right 
and left wrist, elbow, shoulder, knee, and ankle joints revealed no abnormality. 

Blood drawn for Streptohacillns moniliformis agglutination at the end of the first week 
in the hospital, was sent to the Ifational Institute of Health, Bethesda, Md. Agglutination 
of the patient ^s serum against this organism occurred in a titer of 1:160 (agglutination in 
a dilution of 1:80 or greater is considered diagnostic of infection with this organism^). 

On the seventh hospital day, when the results of the first joint culture were known, 
a second joint culture was obtained and the patient was given penicillin in a dosage of 
15,000 units subcutaneously every three hours. The second joint culture subsequently grew 
out the streptobacillus. The next day the patient seemed somewhat improved and com- 
plained less of joint pains; however, her right wrist continued to be swollen and markedly 
tender, and the right knee and hip were slightly tender. Blood Hahn and Wassermann 
tests were positive, the total Hahn units being’ 40. Two days after beginning penicillin 
therapy, all joints seemed to be improving, the right wrist appeared much less swollen but 
remained tender and almost immobile, and the fever completely subsided. Two days later, 
the right wrist was only slightly swollen. Penicillin was continued for nine days during 
which the patient received 1,050,000 units. At this time, she was able to walk with ease, 
to flex the right wrist, to partially clench the right fist, and very little joint tenderness was 
present. Blood Hahn test was still positive, but the Wassermann test had become negative. 
The patient was discharged on Oct, 11, 1944. One month later, blood Hahn and Wasser- 
mann tests were negative. Since discharge she has remained afebrile, asymptomatic, and 
has gained weight during the first five months of 1945. 

Table II represents a brief outline of the important clinical findings in 
each of the sixteen cases of ratbite fever seen in St. Louis City Hospital from 
1936 through 1944. In six of these cases, the causative organism has been 
demonstrated : the Spirillum minu^ in five and the Streptohacillus moniliformis 
in one. Eeview of this table reveals that four of the sixteen cases occurred in 
children less than 1 year of age, three in children from IY 2 to 4 years, and 
five later in childhood. In the five proved spirillary infections, incubation 
periods ranged from eight to twenty-eight days; the primary wound in three 
cases was inflamed, indurated, and/or ulcerated on admission. The primary 
wound in the other two cases had been inflamed and swollen but had healed 
by the time of admission. Regional lymphadenitis was present in three cases, 
and relapsing fever in all five cases. Blood Kahn tests were positive or doubt- 

Cultured by Mrs. Helen Doubly. Snoderras Laboratory, St L»ouIs City Hospital, St 
I^uis. Mo. 
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ful in two cases and negative in the other three. In the proved streptobacil- 
lary infection, the incubation period was approximately one to six days after 
two different ratbites. The first wound did not become infected; however, the 
second wound remained inflamed for thirty-six hours but was healed on ad- 
mission. There was no lymphadenitis. Septic fever, petechial rash over the 
extremities, and arthritis of all the major joints of the right side of the body 
were present. Blood Kahn and Wassermann tests were positive. 

Attempts were made to demonstrate the Sphnllnm minus by the mouse 
inoculation method in fifteen of the sixteen cases. This organism was demon- 
strated in the five cases by inoculation of the patient’s blood into mice and 
microscopic examination of the peripheral blood of the mice at daily intervals 
using Gram, Giemsa, or Wright stains and/or dark-field illumination. In Case 
1, this organism was demonstrated by Wright’s stain in the peripheral blood 
of a mouse on the twenty-eighth day after inoculation. In Case 6, it was dem- 
onstrated on the fifteenth day after inoculation. In Case 15, dark-field exami- 
nations of the mouse’s blood were unsuccessful daily from the third day until 
the thirteenth day when S'pirillum minus organisms were found. In Case 14, 
the organisms were seen by direct dark-field examination of the lymph of the 
chancrelike lesion at least nine days prior to the presence of the microorgan- 
isms in the peripheral blood of mice inoculated with the patient’s blood and 
lymph from the lesion. This is the first reported case in the United States in 
which the Spirillum minus was demonstrated in the lymph of the primary 
lesion and then substantiated by finding the organism by the mouse inocula- 
tion method. The presence of the streptobacillary organisms in the peripheral 
blood of the mouse inoculated with lymph from the fluctuant area on the left 
thumb cannot be adequately explained, because special cultures of the patient’s 
blood for StreptobacUlus moniliformis were not made. Whether this represents 
a pre-existing infection of the mouse with this organism or an infection pro- 
duced by the inoculation of the lymph cannot be determined. This case is the 
second death due to ratbite fever in which the Spirillum minus was demon- 
strated by present accepted techniques ; however, special cultures for Strepto- 
hacillus moniliformis were not employed in either case. In Case 16, the Strep- 
iohacillus moniliformis was demonstrated by special culture of joint fluid. 

Eoutine blood cultures were obtained from each of the sixteen patients. 
The Streptoiacilhis monilifor7ni$ was not isolated in any of these cases; how- 
ever, attempts to culture this organism on special media were made onty in 
Case 16. 

Arsenical drugs were used in the treatment of the first fifteen eases, where- 
as penicillin was used in Case 16. Nephritis followed an acute exacerbation 
of spirillary ratbite fever in Case 1, which had been inadequately treated with 
neoarsphenamine during the first hospital admission. Splenomegaly was pres- 
ent in two cases. Interestingly, incision and drainage were performed in sev- 
eral cases without obtaining pus. A Herxheimer reaction following arsenical 
therapy occurred in Case 10 and consisted of fever and recurrence of the pur- 
plish macular rash. 
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9 

Two patients (Cases 3 and 9) had very short incubation periods and septic 
fever. On admission, the wound was necrotic in Case 3 and healed in Case 9. 
AYhether a more extensive hacteriologic study nmuld have been successful in 
isolating the streptobacillus is impossible to state, but these cases resemble 
streptobacillary ratbite fever more than any of the other cases of unknoAvn 
etiology. The other unproved cases resemble spirillary infection in regard to 
incubation period, wound, induration and/or ulceration, relapsing type of fever, 
absence of arthritis, and response to arsenicals. 


m. SeKOLOGIC TeSTS FOE SYFJnUS IN CASES OF KatBITE FeVER 


CASE 


iNTERViUi interval WASSER* 

SINCE BITE SINCE ONSET KAHN KAHN MANN 

(WEEKS) (WEEKS) TEST* UNITS TEST* 


1 (L.N.)t 
5 (L.C.) 

7 (G.O.)t 

8 (E.B.) 

10 (G.W,)t 
12 (M.H.) 

14 (E.K.)t 
16 (H,L,) 


12 

20 

3 

5 
7 

12 

18 

19 

2 

7 

8 
8 

9 

65 
90 
108 
4V2 
„ 5 
5^2 

6 
2 
3 
7 

7y2 

9 

10 
11 

1 % 

2 

3 

3% 

2 

3 

4 
12 


? 

9 

0 

2 

4 

9 

15 

16 
1 
6 
7 
6 
7 

63 

88 

106 

sv- 

4 

4% 

5 
0 
1 
5 

5V2 

7 

8 
9 
0 

% 

IVi 

2 

1 

2 

3 

11 


Not performed, 
Jiegative, twelve weeks prior to bi 
tJIother s serology negative. 


4 + 



2 + 


— 

- 


0 

- 


0 

4 + 


• A.C. 

4 + 


A.C. 

1 + 


— 

- 


0 

+ 


+ 

+ 



+ 


- 

+ 



+ 


+ 

+ 


— 

+ 


- 



+ 

+ 

160 

+ 

+ 

80 

+ 



— 

- 


0 

+ 




+ 


— 

+ 


— 

+ 

4 


T> 


V 

+ 

3 


+ 

40 

+ 

+ 

3 

- 



- 


Doubtful, D ; Anticomplementary, A,C. 


Intcrasttai “'"'“S''®! *“ts lot syphiUs, in Table HI, several 

“ ae tarerir?^^ 

onp TVPPlr ofto + 1 , may become positive in as short a period as 

week of the d'isise^Tthis^fact'''^^ fever, usnaUy becomes positive by the fifth 
may remain positive for / f mentioned by Woolley==), and 

of Kahn imits was demonstrated in Case 10, foUowing 
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Table IVA. Summary of All Cases of Streptobacillary Batbite Pjgveb 
IN the United States 




year ! 


AGE 

DIAGNOSTIC 



1 COURSE 

case 

author 


STATE 

(TK.) 

METHOD 

S.T.S.* 




1 

Blakes 

1916 

Mass. 

67 

Blood culture 

Neg. 


Autopsy 

2 

Litterersc 

1917 

Tenn. 

14 

Blood culture; 



Becoveiy 






agglutination 



3 

Litterer26 

1917 

Tenn. 

5 

Blood culture; 




Beeovery 


Uiek and Tuniiicliff27 




agglutination 



4 

1918 

HI. 

10 

Blood culture 

Pos. 

— — 

Becovery 






( syphilis 1 

5 

Tunnicliffii and Mayer 

1918 

111. 

^2 

Blood culture 

Neg. 


Autop^ 

6 

Dodd28 

1926 

Md. 

10 

Blood culture 

Neg. 

Yes 

Becovery 

7 

Hazard and Goodkindss 

1932 

Mass. 

58 

Blood culture 


Yes 

Becovei^ 

8 

Scharles and Seastone^^^ 

1934 

Mass, 

Adult 

Culture of 



Yes 

Becovery 


Dawson and Hobby 30 




joint fluid; 
agglutination 




9 

1939 

N. Y. 

Adult 

Skin and blood 

Pos, 

Yes 

Becovery 


Dawson and Hobbyso 




culture 



10 

1939 

N.Y. 

Adult 

Blood culture 

Pos. 

Yes 

Becoveiy 

11 

Farrell and associates ^2 

1939 

N.Y. 

40 

Blood culture 

Neg. 

Yes 

Becovery 

12 

Allbritten and asso- 

1940 

Pa. 

21 

Blood culture 

Neg. 

Yes 

Becovery 


ciates23 






13 

Hart22 

1941 

Va. 

18 

Aerglutination ; 



Yes 

Becoveiy 






animal inocu- 
lation and 
culture 




14 

Larsonsi 

1941 

D. C. 


Blood culture 



No 

Becovery 

15 

Larson, 31 Bromx and 

1941 

D. 0. 

21 

Agglutination 

Pos. 

Yes 

Becovery 


Nunemaker^ 






16 

Beach and BaveneDs 

1941 

s. c. 


Afifglutination 

Neg. 

Yes 

Becovery 

17 

Brown and Nunemaker^^ 

1942 

Md. 

49 

Blood culture; 

Neg. 

Yes 

Becovery 






agglutination; 







joint fluid 
culture 




18 

Bromi and Nunemakers 

1942 

Md. 

?i 2 

Blood culture; 

Doubt- 

No 

Becovery 

19 

Brown and Nunemaker^ 




agglutination 

ful 


1942 

Md. 

M2 

Abscess cul- 

Neg. 

Yes 

Becoveiy 






ture; aggluti- 
nation; blood 
culture ; 
animal 
inoculation 




20 

Bromi and Nixnemakers 

1942 

Md. 

W 12 

Agglutination 

Neg, 

No 

Becovery 

21 

Bromi and Nunemakers 

1942 

Md. 

. M2 

Agglutination 

Doubt- 

No 

Becovery 






.. 

ful 



22 

Brown and Nunemakero 

1942 

Md. 

?i 2 

Agglutination 

Neg. 

Yes 

Becoveiy 

23 

Brorni and Nunemakers 

1942 

Md. 

M2 

Agglutination 

Neg. 

Yes 

Becovery 

24 

AVitzberger and Cohen^^ 

1944 

N.Y. 

M2 

Blood culture 

Neg. 

No 

Becoveiy 

25 

Blake and assoclatesss 

1944 

Conn. 

73 

Blood culture 


Yes 

Autopsy 

26 

Heilman and HerrelD* 

1944 

Minn. 

47 

Blood culture 



Becoveiy 

27 

Buddingh35 

1944 

Tenn. 

S9 

Blood and 



Yes 

Becoveiy 





joint fluid 
cultures; 
chick embryo 
inoculation 


/ 





28 

Bobins36 

1944 

Ky. 

70 

Blood culture; 

Neg. 

No 

Becoveiy 





abscess culture 



29 

Bosen and PenzerST 

1944 

N.Y. 

M2 

Blood culture; 

Neg. 

No 

Becovery 




animal 

inoculation 






30 

Altemeier and asso- 

1945 

Ohio 

M2 

Blood culture 



Yes 

Becoveiy^ 

31 

ciates38 

Altemeier and asso- 

1945 

Ohio 

% 

Blood culture 

Neg. 

No 

Becoveiy 

ciates38 









•Serological test for syphilis. 
Not mentioned. 
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Table Cokt'd 






AGE 

DIAGNOSTIC 

i 


1 COURSE 

CASE 

AUTHOR 

YEAR 

STATE 

(yr.) 

itETIIOD 

S.T.S.*j 

■SB 



32 

AUemcier and asso- 

1945 

Ohio 

742 

Blood culture 

Ncg. 

Ko 


ciates38 






33 

Altemeier and asso- 
ciatcs38 

1945 

Ohio 

4Vj 

Blood culture 

Ncg. 

Yes 

34 

Whceler39 

1945 

Aricli. 

Inf. 

Blood culture 



35 

Wheeler39 

1945 

Midi. 

742 

Blood culture 

Neg. 

Yes 

36 

Wheeler39 

1945 

Alich, 

Vl2 

Blood culture; 


Yes 





abscess 



37 

Wheeler39 

1945 

Mich. 

%2 

culture 

Blood culture; 

Neg. 

No 






mouse inocu- 



38 

39 

Wheeler3B 

Watkins 

1945 

Mich. 

^742 

lation 

Blood culture 



1945 

Mo. 

48 

Joint culture; 

Pos. 

Yes 


Death 
Recovery 
Yea Becoveiy 


Recoveiy 


neoar^henamine therapy. An increasing number of Kahn units ivas demon- 
strated in Case 16, foUowed by a decreasing number folloiving penicillin therapy. 

reported the first streptobacillary case and Shattuck 
reported the first spirjUeiy case in the United States, 
In Tflh^^TVa^ * increasing number of bacteriologically pros'ed cases. 

SrlniH n States are presented ac- 

cm/r 1“ roteequent course, and in the 

t e^obaeillary eases, the presence or absenee of arthritis. 

reported''in‘‘ae otreptobaemary ratbite fever 

tSII Yw ' ““ ‘•‘-■“’tS't ‘1-0 first sin months of 1945. 

the other folio, re^trama^ Thnf weasel-bite,"' and 

cultures of thirty pat^ts' isolated from the blood 

bad positive sMn et^tnre so W ^ "I •eultnres,^. s. 

positive agglutinations ^ Positive abscess cultures, «- s9 

Two eases, one reported bv ScharJe? animal inoculations.®' ss 

case of tbe present series -nr/. Slid Seastone,^® and the streptobacillary 
agglutinations. One case ’ was^ nr^v^ed^ h ^ ^oint fluid c^tures and 

and blood culture of the animaP^ mr, ^ agglutination, animal inoculation, 
by agglutination alone.®« 3^ 'mi/.c/n estabHshed 

direct dark-field examination and d- + ^ streptothrix present on 

this case has not been included patient’s blood; however, 

further positive haeterir^c data“'“" 

bite fever reported in proved cases of spirillary rat- 

of 1945. Thirty-thJee eas!r f luLhs 

followed contart wth doSV followed mouse-bite/^ two 
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^ Blood into miccT 


S.T.SJ 


coxmsE 
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ered; 

arsenic; 

enceph- 

alitis 


34 


Heiimann and 
Herrel}^* 


35 Hitzjg and 

Licbesman^i 

36 'Wlieeler^^ 

37 Watkins 
3S Watkins 

39 Watkins 

40 Watkins 


41 Watkins 


1914 Mixm. 


1944 K,Y. 

1945 ^^lich. 
1945 Jfo. 
t94o 

1945 Mo. 
1945 Mo. 


1945 Mo. 


23 

Special blood 
culture 

Pos. 

Autopsj' 

18* 

Blood info micct 

Keg. 

Recovery 

Blood into mice 

Pos. 

Recovery 

Vl2 

7 

Blood into mice' 

Keg. 

Recovery 

Blood into mi(^ 

Keg. 

Recoveiy 


Moufc inoculation 
and dark-field of 
lympU (wound) 
Blood into mice 

Doubt. 

Autopsy 

29 

Keg. 

Recorejy 


♦Serological test for syphilis. 

tAgglutinatlon (StrcptoliaciUus monili/onnfs) nesatlve. 
tBlood culture negative for ^trcptohaciUus monxlilormis* 
Kot mentioned. - 


mal inoculatiou of lymph gland/^ Twenty-nine cases were established by 
animal inoculation of patient’s blood, including the first six cases mentioned, 
not following rathite. In the ease with no history of ratbite in which the 
patient had lived. in rat-infested areas, S. 'minus organisms were cultured by a ^ 
special technique discussed later.^^ Eogliano^® reported a diagnosis established 
by direct stain of the patient’s blood and confirmed by animal inoculation. 
Four eases %vere diagnosed by direct dark-field examination of the lymph from 
the primary wohnd/®^ one ease was diagnosed similarly by examina- 

tion of the lymph from a lymph uode,^^ and one case was diagnosed by direct 
stain of the lymph from the wound.^^ These cases were not confirmed by 
animal inoculation. Case 14 of the present series was diagnosed by direct 
dark-field examination of the lymph from the wound, and this finding was 
confirmed by mouse inoculation. Three cases were established by animal in- 
oculation of lymph gland material/®* Another case was established by 
inoculating the material of a skin bio^^sf into guinea pigs and demonstrating 
the spirilla in the peripheral blood of the animals.^^ 

Arthritis was present in tiventy-one of the thirty-one cases of the strepto- 
bacillary form in which the presence or absence of arthritis %vas mentioned,- 
representing 68 per cent. IValker^^ reported a case of the spirillary form in 
w’'h 2 ch there \vas arthritis, this being the only such ease reported in the United 
States. Joint pains ■were present in another ease, but there was -no definite 
arthritis/® 

There have been four deaths reported due to streptobacillary ratbite fever 
in the United States and the autopsy findings have been described in three of 
these cases. Blake® reported the first case in wMch the pathologic findings 
were: ulcerative endocarditis due to streptothrix (now considered the strep- 
tohaeillus), subacute myocarditis, and subacute glomerular and interstitial 
nephntis. The Second case was reported by Tunnicliff and Mayer, in which 
there were the following pathologic findings : pallor of the viscera^ broncho- 
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pneumonia, suprarenal hemorrhages, and hyperemia of the liver. Blake, Horst- 
mann, and Arnold^® in 1944, reported a case in which the anatomic diagnoses 
were as follows: focal myocarditis and pneumonia, and fibrous pleural and 
peritoneal adhesions. Wheeler^^ mentioned a case diagnosed by blood culture 
in which the child died of diarrhea and jaundice after having had one dose 
of mapharsen. No autopsy findings were mentioned. Brown and Nunemaker® 
called attention to two streptobacillary infections which had not been re- 
ported: Dr. Ruben Schulz of Boston performed the autopsy in the first case, 
in which the patient had endocarditis; in the second case, a patient of Pr. 
L. A. Krause of Baltimore, had a myocardial abscess. Sources of these infec- 
tions were not mentioned. 

There have been very few pathologic reports of spirillary ratbite fever. 
The pathologic findings in Case l4 of the present series were chiefly, central 
necrosis of the liver, cloudy swelling of the tubular epithelium of the kidneys, 
and slight engorgement of the meningeal vessels. Greengard and Hess®® re- 
ported the clinical and pathologic summary of a 23-day-old child who de- 
veloped ratbite fever and died approximately three weeks later. The Spirillum 
minus was demonstrated by the mouse inoculation method. Anatomic diagnoses 
were: bilateral hemorrhagic bronchopneumonia, acute serosinguineous tracheo- 
bronchitis, serofibrinous pericarditis, hemorrhagic nephritis, cloudy swelling 
of the myocardium, liver, and kidneys, and septic hyperplasia of the spleen. 
Bro^vn and Nunemaker® questioned the etidlogy of the bronchopneumonia, and 
the acceptance of the spirillum as the cause of the ratbite fever since there 
had been no mention of the streptobacillus or streptothrix. In view of the 
pathologic findings, this might well represent a case of mixed streptobacillary- 
spirillary ratbite fever. As no attempt to culture for streptobacillus was made 
in Case 14 of the present series, the presence of a mixed streptobacillary- 
spirillary infection also cannot be excluded. Hitzig and Liebesman®^ described 
a case of proved spirillary infection in which an adult with no history of rat- 
bite had positive blood Kahn and Wassermann tests, blowing systolic apical 
murmur, high-pitched diastolic murmur at the left of the sternum in the third 
intercostal space, and evidence of peripheral embolism. Repeated cultures by 
special technique revealed an organism resembling Spirillum minus in many 
details. Anatomic diagnoses were as follows: Subacute endocarditis of the 
mitral and aortic valves due to spirillum, rheumatic heart disease (chronic 
interstitial valvulitis of mitral and aortic valves, rheumatic myocarditis), in- 
fectious splenitis, splenomegaly, subacute splenic infarct, pulmonary conges- 
tion and edema, and chronic passive congestion of the liver. Autopsy findings 
of two cases reported by Japanese invest! gators^’^ revealed the following par- 
enchymatous changes in the organs: marked hyperemia, swelling, and de- 
generation of the tubular epithelium of the kidneys; degeneration, necrosis, 
and destruction of liver cells, particularly in the acinus centers vnth hyperemia 
and hemorrhages. There was a generalized hyperemia of the organs including 
the kidneys, liver, and meninges of the brain which were als^ edematous. 

It is interesting in reviewing Table Y that ratbite fever has occurred in 
thirty-one states and the District of Columbia, that spirillary cases have been 
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Table V. JDisteibutiok of Ratbite Fever us the 


United States 



total I 

PROVED 1 
CASES 

DUE TO 1 

PROVED 
CASES 1 


1 

total 
KO. OF 

PROVED 
CASES 
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S. MOKIL-, 

PROVED 
CASES 
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KO. or 

CASES* 

S.HOKtL-' 

IFOP.MIS 

DUE TO ' 
S. MINUS ' 

STATE J 

1 ■ ■KT/n,!, 

CASES 

9 

iformis ; 

S. MINUS 


1. Ala. 

2. Calif. 

3. Ck)im. 

4. Ga> 

5. HI. 

6. Ind. 

7. Iowa 

8. Kan, 

9. Ky. 

10. La. 

11. Md. 

12. Mass. 

13. Mich. 

14. Mum. 

15. Miss. 

16. Mo.t 


1 

4 

4 

5 

17 

4 

4 

1' 

6 
6 
8 
6 
6 
2 
2 

22 


8 

3 

5 

1 


2 

1 

"a 

1 

1 


18 . K. J. 

19. 

20. N. C. 

21. N.H. 

22. Ohio 

23. Ohla. 

24. Ore. 

25. Pa. 

26. S. C. 

27. Tenn, 

28. Texas 

29. Va. 

30. IV. Va. 

31. IVis. 
D. C. 


Total 


1 . 
18 
1 
1 

20 

2 

1 

10 

6 

4 

2 

4 

5 
1 
5 


184 


39 


3 

”2 


41 


♦Total number Includes proved and unproved cases, 
fincluding cases reported in this paper. 


reported in all regions of the United States, hut that there have been as yet 
,no reported streptobacillaiy cases west of Llinnesota and ^Missouri. Fonean- 
non®^ reported a case in Kansas in which the Spirillum 7nhius was isolated by 
blood culture. As no further bacteriologic data were mentioned, this case was 
not considered a proved case in a previous review of the literature.® 

Excellent reviews of the various diagnostic methods of isolating both oi’- 
ganisms have been pre\dously presented by B^o^vn and Nunemaker,® and Witz- 
berger and Cohen.^* Chief methods of demonstrating the StrepfoiacUhts mo7iili- 
formis^ as the causative organism are as follows : 

1. Blood cultures 

a. Use of enriched media, such as tryptose phosphate and dextrose starch 
broth and agar enriched with 20 per cent serum (horse, rabbity beef) 
or ascitic fluid 

b. Use of tubes vnth 5 to 6 c.c. of media 

c. Culture of the centrifugate of citrated blood 

d. Rapid transfer; i.e., subcultui’e within twenty-four hours 

2. Joint and abscess cultures as mentioned 

3. Agglutination : titer of 1 :80 or above, indicative of infection 

4. Skin test with specially prepared .streptobacillary antigen, producing 

a 1 to 3 cm, reaction when positive 

5 . Mouse inoculation : virulent for mice early 

6. Inoculation into chick embryo, producing arthritis 

Buddingh^^ recently reported on the culture by the last method and found 
evidence suggesting that in the initial stages, the microorganisms behaved as 
facultative intracellular parasites within the c 5 i:oplasm of the cells. 

^Yheele^^^ has suggested a slightly easier culture method ; i.e., inoculation 
of at least 8 c.c. of blood to 50 c.c. of broth routinely employed, and subculture 
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xmsticcessfiilly, having had positive cultures of the blood, bite abscesses, and 
secondary abscess of the leg. This patient was given 30,000 units of penicillin 
intravenously every morning and 15,000 units intramuscularly every three 
hours for three days, then 67,500 units every twenty-four hours. Five days 
later, fever returned, and the patient was started on the initial doses. An 
afebrile course followed. Total dosage of penicillin was 1,922,000 units. 
Arthritis had not been present. In a preliminary report of a case in Great 
Britain, Kane®^ described the course of a 15-year-old patient ^vith ratbite fever 
treated late "with penicillin. On the fiftieth day of the patient’s illness, the 
Streptohacillus moniliformis isolated previously from blood culture, was found 
to be penicillin sensitive. After receiving 200,000 units of penicillin admin- 
istered in forty-eight hours, the patient became afebrile and remained so there- 
after. Altemeier and associates, reported three cases of streptobacillary rat- 
bite fever treated with penicillin. In the first case, a 10-month-old female was 
treated for one day with sulfathiazole ; after a blood culture was positive for 
the streptobacillus, she was given 12,500 units of sodium penicillin intraven- 
ously every four hours for two and one-half days, then 5,000 units intramus- 
cularly for six days, for a total of 302,500 units during eight and one-half 
days. Eapid recovery was noted by the disappearance of septicemia and fever. 
Arthritis had not been present. In the second case, a 2-month-old male had 
positive blood cultures on admission, but no arthritis. Penicillin was given 
on the third hospital day in amounts of 12,500 units intravenously or intra- 
muscularly every four hours for the first two days, for a total of 212,500 units 
over four and one-half days; blood cultures became negative, patient became 
and remained afebrile after the third day of therapy. In4he third case, a 
4V^-year-old female had arthritis and positive blood cultures; 4,000 units of 
penicillin were given intravenously every four hours for three days, then in- 
tramuscularly for two more days, 132,000 units only being available. Blood 
cultures became negative, rash and arthritis subsided two and five days, re- 
spectively. Recurrence occurred four days after cessation of therapy; that 
is, fever, rash, and positive blood cultures were present; recovery was com- 
plete two weeks later. From experience in these three cases, Altemeier and 
associates,^® recommended the use of 10,000 to 15,000 units every three hours 
for seven days. 

Wheeler^^’ reported four infants with proved streptobacillary ratbite fever 
treated successfully with penicillin in amounts of 5,000 units every two hours. 
In the first case, a 7-week-old baby had arthritis of the ankles and wrists and 
septic fever; fever disappeared after the second day and arthritis after the 
fifth day of penicillin therapy. In the second case, a 5-week-old premature 
infant had tracheobronchitis, sternal abscess, and arthritis of tarsal-metatarsal 
joints which disappeared after five to seven days of penicillin therapy. In the. 
tliird case, a 6-month-old Negro infant had septic fever, marked irritability, 
and opisthotonos ; these symptoms disappeared after four to five days of peni- 
cillin therapy. In the fourth case, a 14-month-old child had fever, rash, and 
irritability which disappeared on the second day of penicillin therapy. 
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In Case 16 of tbe present series, 15,000 units of penicillin were given sub- 
cutaneously every three hours for a total of 1,050,000 units; the patient had 
an excellent recoveiT from a severe arthritis. ^ ^ ^ . 4 ^ 

"Wheeler^^ also reported the first patient with spirillary ratmU lever 
treated with penicillin. In this case, a 3-month-old Negro boy had high fever, 
a coarse* macular rash over the chest, and red indurated areas on the face and 
scalp. Blood cultures did not grow the Sireptohacllhis monp^iformis; however, 
Spirillum minus was demonstrated by the mouse inoculation method. Pern- 
cillin was administered intramuscularly in amounts of 5,000 units every three 
hours. Fever disappeared in less than twelve hours after penicillin therapy, 
and the patient was asymptomatic following five days of therapy. 

These clinical reports verj^ conclusively establish penicillin as the drag of 
choice in the treatment of ratbite fever. Undoubtedly some of the deaths from 
both types of ratbite fever could be avoided by the early use of penicillin. 

SUMMARY AKD CONCLUSIONS 

1. Sixteen cases of ratbite fever, treated in the St. Louis City Hospital 
during the period from 1936 to 1944, are presented. 

2. The etiological agent was demonstrated in six cases, five being due to 
the Spirillum minus and one being due to the StrepiohaciUus moniliformis. 

3. The first case of ratbite fever in the United States has been reported in 
which the Spirillum minus was demonstrated in the lymph of the primary wound 
by direct dark-field examination and demonstrated later by mouse inoculation 
methods. 

4. Autopsy findings of this case due to the Spirillum minus are presented. 

5. A case of ratbite fever due to the SireptohacRlus moniliformis success- 
fully treated with penicillin has been presented. 

6. A review of the literature has been made ivith regard to the sympto- 
matology, mortality, pathology, diagnostic methods, geographical incidence, 
and the therapy of both types of ratbite fever. 

7. Penicillin is indicated early in the treatment of either type of ratbite 
fever after correct diagnostic procedures have been employed. 
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THE PREPARATION AND USE OF CONCENTRATED RED BLOOD ^ 
CELL TRANSFUSIONS IN INFANCY 

Peter G. Dakis, M.D., Jackson K. Eto, JI.D., and John S. Sennott, M.D. 

St. Louis, ]\Io. 

D UEING the last few years, whole blood transfusions of fresh blood have 
been largely replaced in our hospital by preserved blood because o its 

availability. ^ ^ 

The preparation of bank blood sometimes requires dilution. This enhances, 
to a degree, its use in conditions associated with any degree of hemoconcerx- 
tration. However, it is at a distinct disadvantage in the very young infant 
and child because repeated transfusions are difficult to administer. It is at 
a disadvantage where one is dealing with hemolytic anemias, both acute and 
chronic. In order to combat these objections, we have concentrated banlv 
blood at the time of use and have administered such blood concentrated to 
an even greater cell count than that of wliole blood, with satisfactory results. 

Pediatric patients because of their size are limited as to the volume of 
fluids that can he administered at any one time. In some instances the acces- 
sibility of venipunctures is an important limiting factor. Here the value of 
concentrated cell transfusion is obvious. Favorable results with blood con- 
centrates on adult patients have been published by different workers who 
vary slightly in their method of concentrating the blood. 'Watson,^ liVilliams 
and Davie, ^ and GoodalP have simply removed the plasma either leaving the 
middle layer of ‘‘geP’ of white blood cells and fibrin or taking measures to 
exclude that layer. Murray and associates,^ ilcQuaide and Mollison,^ and 
Alt^ have added solutions of either saline or glucose-saline apparently to re- 
duce the viscosity of the cells, facilitating administration. The resultant con- 
centrates are reported as having red blood cell counts of six million to eight 
million per cubic millimeter and hemoglobin content of from 17 to 20 Gm. 
per 100 c.c. We have concentrated red blood cells from '^bank blood'" which 
are prepared according to the method of Muether and Andrews,^ using dex- 
trosc-citrate-bnffer solution. With tins, it is necessary simply to siphon off the 
supernatant fluid. It has been found® that the layer does not form, in 

sufficient amount to require removal and the resultant concentrate has been given 
without any difficulty with the usual methods of intravenous administration. 

pkocedure 

Bank blood, preferably that which has been of recent preparation, is re- 
moved without shaking from the cooler. A needle is inserted in the rubber 
, top and attached to a siphon apparatus. A second needle is placed in the top, 
coimcctmg the upper part of the bottle with the outside air. The first needle 
^own to the cell layer. The supernatant fluid is then 

From tho Department of Pediatrics of St Ik)uIs University. 
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siphoned off. Approximately 600 c.c» is removed from the bank blood mixture. 
That which remains in the bottle now contains a count of approximately seven 
to eight million red blood cells per cubic millimeter. This is then used in a 
routine manner of administration to the patient. 

This type of blood has been administered satisfactorily without complica- 
tion in ten cases of erj^throblastosis fetalis, repeatedly in two cases of Cooley ^s 
anemia, repeatedly in two cases of acute hemorrhagic nephritis, in anemia of 
the premature infant, and in a case of cord hemorrhage and one of hemorrhage 
from the penis in newborn infants, which, including adults, totals 15Q_ cases 
without mishap. 

ADVANTAGES 

Advantages of this procedure are: 

1. Availability. 

2. Method of preparation associated with minimum risk of contamination. 

3. Minimum equipment required. 

4. High cell volume, where cells are eventually needed, particularly in the 
newborn. 


100 

80 


TRANSFUSIONS. Concentrated blood only used in this case. Rh + 
5- ji \ ^ ^ 


50. 50 50 , 

4 -. % t « 
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EXEMPLARY CASES 

Erythroblastosis Fetalis . — The child was bom jaundiced. The total white blood count 
twelve hours after delivery was 20,000 ; the total red blood count was 3,800,000. Examination 
of the "Wright’s stained blood smear showed GO erythroblasts per 100 white blood cells 
counted. Mother was Eh-negative; baby was Eh-positive. Physical examination was nega- 
tive except for noted icterus, splenomegaly, and hepatomegaly. Concentrated bank blood, 
75 C.C. Eh-positive, was administered. Twelve hours later, the white blood count was 10,000; 
erythroblasts, 25 per 100 white blood cells; red blood count, 4,000,000. Twelve hours 
later 50 c.c. of concentrated bank blood was administered. Twelve hours later the white 
blood count was 9,000; erythroblasts, 10 per 100 white blood cells counted; red blood count, 
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4200,000. The jaundico was at a standstill; icteric index, 100 umts. Twenty-four hours 
later icteric index, 50; wliitc blood count, 10,000; crj-throblasts, 3 per 100 white blood coHs; 
red blood count, 4,200,000. Three days hence there was no apparent jaundice to 
eye- the \vhite blood count \vas 9,000; erythroblasts, none Eccn; red bloody count, ^ 4,100,000; 
V^eigU gain was satisfactory. Kcsult: complete regression of erjdhroblastosis fetalis (Fig. 1). 

Cooley^s Anemic.--^* S., aged 7 months, entered the hospital Sept. 1, 1943, with pallor, 
weakness, and vomiting of two weeks* duration. During this period she showed no weight 
gain. There was no diarrhea. Physical examination revealed licpalomcgaly and spleno- 
megaly. The patient was one of twins. Sibling twin died at C weeks. Birth history was 
normal. The infant was breast fed until onset of illness two weeks previously, when she 
was put on evaporated milk. Family historj-, Italian parentage. Patient had a cousin with 
Cooley *s type of anemia which had not been benefited by a splenectomy. All relatives were 
dark, olive-skinned people who looked pale. 
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laboratory Data and Progress.— The initial red blood count was 1,870,000 ; hemoglobin, 
6.0 Gnu; white blood count, 21,000; normoblasts, 18 per 100 white blood cells on 'Wright’s 
stained blood smear; hematocrit, 16 volume per cent; cell fragility test with saline, 0.38 to 
0.22; mean corpuscular volume, 89.5; mean corpuscular hemoglobin, 33; mean corpuscular 
emog 0 in concentration, 37 per cent. Study of stained smear revealed polychromatoplulia, 
ac roima, amsocytosia, and poddlocytosis. Concentrated cells, 150 c.c., were given two. days 
after ^he laboratory vrork was done. Following this, the red blood cell count was 3,370,000; 
emog c m, , m,, hematocrit, 22 volume per cent; normoblasts, 11 per cent. On the third 

non ^concentrated cells were given. Following this, the red blood count was 

red Wnni hematocrit, 32 volume per cent. By the twelfth day, the 

> hemoglobin, 6.0 Gm.; normoblasts, 6 
inir th'c th a vi a was given the thirteenth and fourteenth days. FoUow- 

Im red btoorl , a Tf 5,580,000 ; hemoglobin, 15.0 Gm. On the eighteenth day, 
SverLl for traavf to 3,260.000. Concentrated blood, 150 c.c , again w5 

15 0 Qm ^ “PS- Following this, the red blood count rose to 6,130,000,- hemoglobin, 

hoitaFfor -d out lithe 

Thus far tho T <m \ ' t -hernia invariably has returned over varying periods of time 
Thus fat, the response to transfusion has been only transitory (Fig. 2). 
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Anemia of the Premature , — The patient, a boy, was one of twins. Premature birtli 
occurred at six months' gestation. Birth weight was 2 pounds, II ounces. Delivery was 
not difficult. The respiration and cry were spontaneous though sluggish. He was put on 
Olac formula and did well for one and one-half months. He then developed pallor and his 
weight gain became less progressive. The red blood count was 2,800,000; hemoglobin, 9,0 
Gm, The patient was transfused with concentrated cells, 30 c.c., on two successive days. The 
red blood count rose to 5,500,000; hemoglobin, 14.0 Gm. The patient's color improved and 
weight gain became normal. Eight months later the baby showed continued weight gain, and 
the red cell count was 4,200,000 with a hemoglobin of 10.0 grams. Pollow-up revealed no 
anemia; no transfusion reactions (Pig. 3). 
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AN EVALUATION OF THE DISTINCTION IN THE CLINICAL COURSE 
AND THE TREATMENT OF ERYTHROBLASTOSIS 
AND ICTERUS GRAVIS 

Petek G. Danis, IM.D. 

St. Louis, IMo. 

F ob many years two separate entities seen in newborn infants were described. 

Both were usually fatal. Both were associated with a hemolytic anemia. 
One was known as icterus gravis. The other was called er 3 ’'throblastosis^ fetalis. 
Diamond and associates^ in 1932, associated these two diseases in twins and 
in families so extensively that they concluded that these diseases, as well as 
hydrops and '^anemia of the newborn/' were varying stages of the same disease. 
In 1940 Levine and Katzin^ demonstrated a relationship between the Rh factor 
and erythroblastosis fetalis. This hore out Barrow’s^ theory of the possible 
cause of the syndrome. Since then, many controveries have arisen because of 
different conceptions or understandings of the disease. 

Clinicians have made their ovm decisions in their studies, mostly on a basis 
of severity," as to which cases might be included in any study of the disease, 
often disregarding the studies of Diamond and associates,^ which were by far 
the most accepted at the time that the Rh factor was introduced to medicine. 
Pathologists^' ® have set up standard requisites for the diagnosis of erythro- 
blastosis fetalis, standards which other pathologists^* ® have used to limit Rh- 
negative incompatible as the etiology. The result has been varying, credit fre- 
quently being given to the Eh factor clinically as the sole etiology^ of the disease. 
Since the printed word backed by extensive material has been the accepted au- 
thority in medicine to date, we^ investigated a group of cases, all of w'hich would 
well fall into the classification of Diamond and associates,^ and found only 67 
per cent of the cases could he demonstrated to have the Rh-negative setup. For 
this, our work has been questioned by a pathologist® with a different set of rules 
for inclusion or exclusion of cases in this syndrome, in spite of the fact that 
pathologists® constantly bring out pathological findings in newborn infants of 
erythroblastic excess in the liver and other conditions, which are in no way re- 
lated to this disease. 

It is, therefore, worthy of point today for the benefit of the physician who 
sees the living patient to give a description of the following two strikingly dif- 
ferent syndromes seen in the newborn, which in the majority of cases hear up 
the Rh syndrome but whose courses, and particularly the treatment and out- 
come, vary distinctly; two clinical syndromes, which, if proved to be different 
diseases, would clear up a greatly muddled subject and would go far in truly 
evaluating the role of the Eh factor. 


TYPE I 

At hirA or in the first day of life, an obvious jaundice develops in the • 
newbor n. Some edema is present occasionally and in this case, too, there is a 

From the Department of Pediatrics of St. Douls University. 
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conspicuous paleness to the baby. But far more commonly associated with 
the jaundice are petechiae of Varying size. Because of these observations, blood 
counts are obtained. There is found a varying degree of anemia associated with 
a marked erythroblastosis. A history is presented of previous jaundiced babies 
in the family or of previous deaths of newborn babies in the family involving 
very seldom, however, the first born. If left untreated, the baby becomes more 
jaundiced, very toxic, more anemic, and death ensues in about three days. His 
nutrition is either normal or poor. When treated with blood transfusions within 
the twenty-four hours in sufficient amounts, there is very marked improvement 
in the blood picture. The number of erythroblasts drops and the red count 
drop slows up. Eepeated transfusions continue to control and improve the 
blood picture but the jaundice markedly increases for three or four days; during 
this time the stool, which has been dark, becomes lighter in color. More petechiae 
occur, and the prothrombin time increases. 

TYPE n 

The second syndrome starts differently. This baby is born an exceptionally 
weU-nourished baby. His color is good and during the first twenty-four hours, 
there are no alarming findings. However, in the second twenty-four hours, the 
baby rapidly becomes jaundiced ; by the third day, the jaundice is extreme and 
there is very frequently, to a greater or lesser degree, retraction of the baby’s 
neck. Examination reveals a normal blood count or a mild anemia with but a 
few erythroblasts. The baby develops from this point a gradual anemia which, 
if sufficiently neglected, mil be associated with a definite erythroblastosis after 
it drops below three million. The spleen becomes enlarged and the prothrombin 
time remains high regardless of the administration of vitamin K. Throughout, 
nutrition is rarely a problem. The spinal fluid is high in bile pigment. 
The immediate outlook in these cases is good but, unfortunately, the final 
outlook is poor. The evidence of brain damage from tKe irritation of bile 
pigment results in a residual very much as that seen in the well-known spastic. 
Hemorrhage of any sort is rare in these babies, in spite of the high prothrombin 
time. 

In Type I the meningismus has not been seen by us. The anemia develops 
more rapidly; enlargement of the spleen is often present at birth; and the hem- 
orrhagic tendency is greater. 

These distinctions are very important to the clinician treating the newborn 
infant. 

In the first disease transfusions are needed immediately, preferably of con- 
centrated blood cells, typed and matched. 

In the second condition the value of blood given immediately is debatable. 
It may not be needed because of obvious lack of marked anemia. However, its 
elements may materially stop the obvious hemolytic process. It therefore should 
be given in smaller amounts than in the first type or it may contribute to the to- 
tal excess of bile pigment in the circulation. What is extremely more important 
is to attempt to protect and stimulate an inefficient liver. Therefore, the use of 
glucose subcutaneously early and repeatedly, and the administration of choline 
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chloride® from birth is of extreme importance to prevent tlie fatty ^egenera- 
tion.®* No doubt,, many other clinical findings should be listed, but those 
given sufSce to demonstrate the clinical difTerence as seen by the pediatrician. 

It is our belief because of the present emphasis on our transfusion therapy 
of “select” bloods that the clinical distinction given here deserves restitution 
regardless of the classification of Diamond and associates of the two conditions 
being one and the same, and regardless of whether the Eh-negative factor is the 
cause in 50, 75, or 90 per cent of the cases. 

CASE REPORTS 
Example of Type 1 

Baby S.^At birth, June, 1943, the baby weiglicd 7 pounds, 2 ounces. The cry 
spontaneous; there were no anomalies; vemix was yellow tinged; there was edema of the 

scrotum, . 

Three hours after birth there were petechiao on the thighs and arms. Examination of 
the blood revealed a red blood count of 3,700,000 j; white blood count corrected, 10,000; 
erythroblasts, 350 per 100 white blood cells found in stained blood smear. 

Eight hours after birth the baby was transfused with 75 c.c. of concentrated blood cells. 
Sixteen hours later the red blood count was 3,400,000, The baby was markedly 
jaundiced. The blood trartefusion was repeated. 

Twenty*four hours later (baby 48 hours old) the red blood count was 3,400,000; 
hemoglobin, 70 per cent; icteric index, 90; erythroblast count, 100 per 100 white blood cells. 

On the fourth day the red blood count was 3,300,000; hemoglobin, 70 per cent; erythro- 
blasts, 50 per 100 white blood cells. The baby was still toxic, jaundiced with more greenish 
tinge, eating poorly. Concentrated blood cell transfusion, 100 c.c., was given. 

On the fifth day the red blood count was 4,000,000; hemoglobin, 82 per cent; erythro- 
blasts, 10 per 100 white hlood cells. 

On the sixth day the red blood count was 4,100,000; hemoglobin, 80 per cent. 

On the eighth day the red blood count was 4,000,000; hemoglobin, 80 per cent; icteric 
index, 70. The baby was eating better. 

On the thirteenth day, the red blood count was 3,800,000; hemoglobin, 80 per cent, 
icteric index, 50. The baby was gaining weight. 

On the twentieth day, the red 'blood count was 3,300,000; hemoglobin, 65 per cent; 
icteric index, 30. The baby was gaining slowly. Blood, 70 c.c., was given by transfusion. 
On the twenty-third day, the red blood count was 4,000,000; hemoglobin, 75 per cent. 
Thereafter, the jaundice became undetectable. Iron administration was necessary about 
one month later because of a fall in hemoglobin. Otherwise, no further specific care was 
needed. 

During the entire time, the baby received 10 grains of choline chloride daily and sub- 
cutaneous glucose daily for the first ten days of life. 

Family EUtory: There were two preidous births with both children living and well. 
There was no history of jaundice. The mother showed strong Bh antibodies titer. The mother 
was Eh negative ; the father, Eh positive; the baby, Eh positive. . 

Example of Type II 

Baby J. birth, Oct. 10, 1944, the baby weighed 7 pounds, 10 ounces. The cry was 
spontaneous. There were no anomalies or other pathologic physical findings. 

Tw^ty-four hours after birth, there was definite yellow discoloration of the skin, 
o^-eight hours after birth, the red blood count was 4,600,000; hemoglobin, 100 per 
cen ; eryt roblasta, 5 per 100 white blood cells; white blood count corrected, 12,000. 

f w t jaundice was extreme. The icteric index was not accurately 

estimable. The baby was drowsy but accepted food. Weight gain of one ounce occurred from 
no previous day. The diapers were deeply stained. The head was slightly retracted with 
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no bulging of the fontannel. The red blood count was 4,100,000; hemoglobin, 80 per cent; 
erythroblasts, 5 per 100 wliite blood cells. Subcutaneous glucose was given three times a day. 

On the fourth day, the red blood count was 4,000,000; hemoglobin, 75 per cent. 

On the fifth day, the red blood count was 3,700,000; hemoglobin, C5 per cent. The 
jaundice was extreme. The head was still retracted. Spinal puncture revealed no appreciable 
red blood cells but was heavily bile stained. The blood culture was negative; blood Wasser- 
mann was negative. Stools were yellow. Matched blood, 50 c.c., was given by transfusion. 

On the sixth day, the red blood count was 3,900,000; hemoglobin, 70 per cent. The 
jaundice was detectably less. The neck was not quite as stiff. The stools were paler in color. 
The nutrition was good. 

On the tenth day, the baby was still markedly jaundiced. The neck, however, was more 
relaxed; the stools were darker in color; and the red blood coimt was 3,400,000; the hemo* 
globin, 60 per cent. 

On the twelfth day, the red blood count was 3,000,000; icteric index, 70. The spleen 
was palpable. The baby was more alert. Blood, 75 c.c., was administered. 

During the entire time the baby received subcutaneous glucose daily and choline chloride, 
grains 10, daily. The jaundice remained in some degree imtil the baby was 1 month of age. 
At this time a third transfusion seemed advisable since the hemoglobin had fallen to 55 per 
cent and the red ^lood count to 2,900,000. Following this, recovery was uneventful, but the 
child ^s neuromuscular development was slower than average. 

Family History: Two living and well children; two children dead, one of whom died 
immediately following birth, supposedly with edema^. 
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THE USE OF RH-POSITIVE BLOOD CELLS IN THE TREATJIBNT OP 
ERYTHROBLASTOSIS FETALIS 

Peter G. D.unis, M.D., Jackson K. Eto, JLD., and John S. Sennott, M.D. 

St. Louis, ^Io. 

W ITH our present knowledge, erj'throblastosis fetalis may be said to be a 
disease of two phases. First, acute hemolytic anemia, and second, liver 
dysfunction. Any acute hemolytic anemia needs red blood cells in large quan- 
tities quickly. 'With the development of the scalp vein technique for trans- 
fusing infants, the mortality rate of this disease began to drop. However, recog- 
nition of the mechanism back of the hemolysis has caused great concern over the 
selection of the type of blood foi' transfusion. 

Soon after the original publication of Levine and Katzin^ in regard 
to the Rh factor in this disease, we were-fortunate in obtaining from a mother 
of a baby with erythroblastosis a very potent anti-Kh serum. With this serum 
and the cooperation of all of the hospitals in St. Louis, we had the opportunity 
of examining the blood and treating a proportionately large group of cases of 
hemoljdic anemia of the newborn with severe icterus. We found during this 
study^ that the identification of Rh type accordingly required particular tech- 
nique which at that time fortunately was available to us at St. Louis University. 
At that particular time, Dr. Gallagher examined the blood of the freshman and 
sophomore medicaf school classes and obtained five Rh-negative donors. The 
blood of these men was administered in a number of cases of erythroblastosis. 
Clinically, the results were not any more impressive than when we used Rh- 
positive blood. However, recent articles by Weiner^ have given great import 
to the use of Rh-negative blood as a treatment of the infant with erythro- 
blastosis fetalis. On the other hand, to evaluate comparatively the use of Rh- 
positive blood (which is always more readily available) is still the interest of 
the authors. 

The following factors influenced our thinking: 

1. Rh-negative blood for transfusion is not universally readily available. 
2. We have never felt that Rh studies on blood, up to the present time at 
least, were too. reliable when done rapidly in the hospital, and since the bac- 
teriology department of the University cannot do them on demand, we have not 
had them available when most needed. 

m ^ impressed repeatedly with the results obtained with father’s 

00 . One case was previously reported in an article on the treatment of the 
^ iscase with clioline chloride in the Southern Medical Journal,^ In many cases 
m V nch the obstetrician had given one transfusion of father’s blood before the 
patient was seen by us, the result was quite remarkable. 

From the Department of Pediatrics of St. Louis XJniversit^L 
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TRANSFUSIONS. Concentrated blood only used in this ca3e. Rh+ 
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Fi&. 1. — Case 1. Pale at birth. Jaundice appeared In twenty-four hours, persisted for 
ten days. Mother’s blood, Rh negative ; baby’s blood, Rh positive. Follow-up reveals no 
anemia. No transfusion reactions. 


TRANSFUSIONS. Concentrated blood only used in this case. Rh + 



Virr 2 Case 3. Not jaundiced or pale at birth. Jaundice appeared In twenty-four 

i^niirQ and persisted for ten days. Pale twenty-four hours after birth. Mother’s blood, Rh 
negative • baby’s blood, Rh positive. Follow-up reveals no anemia. No transfusion reactions. 
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4. K one accepts Diamond, Blacldan, and Baty’s= broad classification of 
this sj-ndrome, one finds many cases in ivhieh the baby’s mother is not Rh-ncg- 

ative. This we have obsem’ed and reported.* _ _ i 

8. We have not been impressed wdth the results of our original administra- 
tion of Rh-negative cells. The erytliroblast count was slow in dropping. 

6. Our thought has been as follows: The baby’s blood in the vast majority 
of incidences of eiythroblastosis is Rh positive. This blood is therefore sus- 
ceptible to the Rh antibody. This Rh antibody is limited in amount in the baby 
for it has been passively received from the mother, from whom all connection 
has been severed at the time of birth. (Breast feeding is contraindicated.®) 


TRANSFUSIONS Concentrated bl ooj only used. Rht 

j: ^ 

75 6070 80 ' 



j Jaundiced twenty-four hours after birth ; jaundice persisted for elg:ht 

days. Mother^ blood. Jlh negative, baby's blood, Kh positive. Two weeks Mer red blood 
count, 2.S0, Concentrated blood, 110 c.a Count, 4.20. Ko subsequent anemia. Ko trans- 
fusion reactions. ^ 


Thk antibody eventually is completely absorbed by the baby^s red blood cells. 
This produces an extreme strain on the baby's blood-forming organs, one wbich 
may be^ reflected by hemopoietic exhaustion for an indefinite time. This is the 
0 y thing that can happen irhen Eh-negative blood is used as a means of treat- 
ment smee its very meaning implies its noninterference with the activity of the 
^tibody. ^ li Eh-positive cells are used, some of the Rh antibody is absorbed 
' ^ artificially donated antigen. The massive damage to the baby’s own cells 
^ re uee , t e ^^duction depending on the amount and the rapidity of admin- 
. Rb-positive cells. True, there would be destruction, as a result 
onW these Rh-positive cells. The total destruction of 

neater in the one instance over ‘the other. Therefore, the 
massive blood destruction could not be greater 
cn artificially supplied Rh-positive cells are used than when only tlie baby's 
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Rh'positive cells are destroyed, and the massive damage to the baby’s own cells 
could not help but be reduced. If the antibody is specific for the baby’s cells, 
then the Rh-positive blood we administer like Rh-negative blood cells will be 
equally usable by the baby. "We do not know the whole mechanism of Rh-posi- 
tiveness of red blood cells, and consequently it seems rational to give the babj' 
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Fig”. 4. — Case 5 . Jaunrllced twenty-four hours after birth. Jaundice persisted for eleven 
days. Mother’s blood. Rh negative. Baby’s blood. Rh positive. Follow-up reveals no anemia. 
No transfusion reactions. 
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Pig, 5 . — Case 6. Jaundiced shortly after birth for ten days. Mother’s blood. Rh negative; 
baby’s blood, Rh positive. Follow-up reveals no anemia. No transfusion reactions. 

blood %vlnch is identical with his o^vn, since 85 per cent of all persons^ blood 
is Rh positive. Since the incidence of tliis disease is being more frequently recog- 
nized, we feel it important to call attention to these facts, since the literature 
today would imply that the use of Rh-positive blood for these babies is contra- 
indicated. 
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Again, sinca "WG arc dealing witli an acute liemolytic anemia, the concentra- 
tion of red blood cells in the transfusing fluid is of great importance. 

The accompanjnng graphs ’(Figs. 1 to 5) demonslrale the response of a 
typical case to Rh-positive concentrated cell transfusion. AVlien a blood count 
of over 4,000,000 and a hemoglobin of 85 per cent were maintained, no further 
transfusions were administered. If, however, a drop was observed or the num- 
ber of erytbroblasts increased, blood was again administered. 

We conclude : 


That Eh-positive. blood can very satisfactorily be used to treat erythroblasto- 
sis fetalis. 

That concentration of the red blood cells reduces the frequency and the 
volume of* transfusions necessary. 

That concentration can he simply obtained by syphoning off the plasma 
down to a centimeter' of the cell level in refrigerated blood. 

That such cell concentrations do not require any different method of admin- 
istration or preparation for use. 

That such transfusions do not produce any clinical evidence to contra- 
indicate their use. 

All babies with this disease, in our opinion, have either primary or sec- 
ondary liver dysfunction.^ Glucose is therefore an indicated adjunct to treat- 
ment. Choline chloride, which supplies, according to our Imowledge today, the 
CHg radical for fat mobilization, is particularly valuable in preventing the fatty 
degeneration consistently found in post-mortem examinations in this disease. 
It is our opinion that it should he used constantly throughout the course of the 
disease. 
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APPRAISAL OP TREATMENT OP HEMOPHILUS INFLUENZAE 
TYPE B MENINGITIS WITH SPECIFIC RABBIT 
SERUM AND SULFONAMIDES 

Based on Observation of Sixty Cases 

Albert M. Edimonds, M.D., and Erwin Neter, M.D. 

Buffalo, N. Y. 

I N SPITE of the fact that since the advent of type-specific rabbit serum and 
sulfonamides, the prognosis in meningitis due to Hemophilus influenzae has 
radically changed, many pertinent problems still remain to be solved. Por in- 
stance, the case fatality rate in infants continues to be relatively high; the 
value of intratheeally injected serum is still a moot question; little is knovm 
Avith respect to measures that prevent complications and sequelae; it is as yet 
difficult, if not impossible, to determine in advance the minimal and optimal 
amounts of antiserum and sulfonamides required to eliminate the organisms; 
and, finally, tests are not available which permit an appraisal of the virulence 
of the infecting bacillus. So many factors influence the outcome of the disease 
that it becomes rather difficult to evaluate the results obtained with certain 
therapeutic methods. This is well brought out by the fact that the reported 
case fatality rates dn patients treated with type-specific serum and sulfon- 
amides vary from less than 20 per cent up to 50 per cent (Table I). 

A relatively large number of patients suffeidng from this disease were 
treated at this hospital with Alexander’s type-specific serum and various 
sulfonamide compounds. In order to obtain additional information on the 
value and particularly the shortcomings of this form of specific therapy, the 
beneficial and' adverse effects resulting from intratheeally injected antiserum, 
and the incidence of complications and sequelae, these cases were utilized for 
analysis. The data obtained are incorporated in this report. 

This series is comprised of sixty consecutive^ eases of bacteriologically 
proved meningitis due to H. influenzae type B, treated with serum and sulfon- 
amides. It is divided into two groups for the reason that the case fatality rate 
in patients treated until Sept. 30, 1944, was considerably higher than that of 
patients observed until May 31, 1945. The possibility presented itself that a 
comparison of the two groups might yield information leading to a better 
management of this malady. 

As an index of the type of ease and severity of the infection at the time 
therapeutic measures were instituted, it will be helpful to discuss briefly the 
age distribution of the patients, the incidence of bacteriemia and the spinal 
fluid glucose levels prior to therapy. 

Tables II and IH show the age distribution of the patients of both groups 
and the incidence of bacteriemia in fifty cases. It is worthy of note that H. 
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Table I. Case Fatality Bates of Patients With IT. Infldenzae Meningitis Treated 
With Type- Specific Babbit Sebum and Sudfonamides 


Alexander' 

Turners 

Comly and Hclvec^ 

Birdsong, "Waddell, and Wliitcliead* 
Boisvert, Fousck, and Grossman^ 
Scully and ltdenten® 

Neter7 

Edmonds and Kefcr 
SilverthorneS 
Smitli et al. 


NUMBER OF 
CASES 

NUMBER OF 
DEATHS 

CASE fatality 
RATE (%) 

87 

19 

22.0 

20 

10 

50.0 

G 

1 

16,8 

8 

1 

12/5 

26 

4 

15.4 

9 

4 

44.0 

7 

3 

42.9 

CO 

20 

33.0 

IG 

8 

50.0 

28 

2 

7.0 

267 

72 

29.36 


Table II. Kumbeb of Fatalities and Becoi^bies in Sixty Cases of 
H. Influenzae Meningitis 



Group I 
Becoveries 
Fatalities 
Group n 
Becoveries 
Fatalities 

Total 

Becoveries 

Fatalities 


3-6 

months 

642* 

MO.NTHS 

1-2 

years 

2-5 

years 

5 years 

AND Ol’ER 

TOTAL 

0 . 


s 

13 

3 

27 

2 

8 

3 

2 

1 

17 

1 

3 ' 

4 

4 

1 

13 

1 

0 * 

0 

1 

0 

3 

4 

6 

12 

17 

4 

40 

3 

8 

3 

3 

1 

20 


TXble III. Blood Culture in h. Influenzae Meningitis 


Group I 

042 montlis of age 
1 year and over 
Group II 

042 months of age 
1 year and over 

Total 

042 months of age 
1 3’ear and over 


number of patients 

WITH POSITIVE 
BLOOD CULTURES 


NUMBER OF PATIENTS 
with NEGATIYE 
BLOOD CULTURES 


Table IV. Spinal Fluid Glucose in H. Influenzae Meningitis 


Group I 
Becoveries 
Fatalities 
Group n 
Becoveries 
Fatalities 
Total 
Becoveries 
Fatalities 


GLUCOSE values 
UP TO 20 MG. 


GLUCOSE VALUES 
OF 20 MG. % AND OVER 


■ Si 
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influenzae was found in the blood in 78 per cent of the patients and that bac- 
teriemia was somewhat more frequently present in infants than in older children. 
It is also evident that no striking differences exist between the two groups. The 
spinal fluid glucose levels prior to commencement of specific therapy were 
detemined in fifty instances. The results are summarized in Table lY. It may 
be seen that values pi less than 20 mg. per cent were encountered in relatively 
more patients of Group I than of Group II. 

All patients received’ anti-jET. influenzae type B I’abbit serum (Squibb) intra- 
venously, as well as one or more of various sulfonamide compounds. Twenty 
patients were given, in addition, antiserum intrathecally. The attempt was 
made throughout to administer intravenously adequate amounts of serum to 
maintain freely circulating antibodies in the blood and to procure sterilization of 
the cerebrospinal fluid. 

Of the sixty cases treated, forty recovered from the infection and twenty 
succumbed. The case fatality rate, therefore, was 33^/4 per cent (Table I). If 
patients who died within less than* twenty-four hours after commencement of 
specific therapy are excluded, the corrected case fatality rate is 28^ per cent. 
Among the twenty fatalities is one patient who probably recovered from the 
meningitis but died from a late complication, pneumonia, after hospitalization 
for two and one-half months. Post-mortem examination was not performed. As 
may be seen from Table I, the case fatality rates in Groups I and II were 38.7 
per cent, and 18.7 per cent, respectively. Thus it appears that the treatment 
was more nearly successful in patients of Group II than of Group I. The ques- 
tion arises, however, whether this striking difference in the case fatality rates 
is due to variations in the management of specific therapy or to differences in 
the disease itself. Aside from the fact that spinal fluid glucose levels below 
20 mg. per cent were found somewhat more often in patients of Group I than 
of Group II, no evidence of differences in the severity of the infection per se 
between the groups has been brought to light. It is quite possible that more 
intensive follow-up studies and therapy may be the reason for the lower case 
fatality rate in Group 11. 

From a clinical point of view, it is equally as important to consider the 
end results as it is the fatality rate. Aside from a complete check-up at the 
time of discharge from the hospital, a follow-up inquiry was made at the time 
of writing on all patients with residual lesions. Among the twenty-seven pa- 
tients of Group I who recovered from the infection, twenty-three can be con- 
sidered physically and mentall 3 ^ normal. Nine of the thirteen surviving pa- 
tients of Group II made a complete recovery. Therefore, as far as complete 
recovery is concerned, the results accomplished in Group I were even slightly 
better than in Group II. The conclusion seems to be inevitable that the lower 
fatality I'ate in Group 11 is due to the survival of patients with complications 
and sequelae. 

Of the three patients of Group I with residual lesions, one was completely 
deaf at the time of discharge and showed no improvement three years later. 
Partial deafness existed in the second ease; no improvement was noted three 
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years later. The third patient had a minimal amount of facial paralysis at the 
time of discharge; one year later complete recovery had taken place. 

In Group II there were four patients who recovered from the infection 
hut showed sequelae at the time of discharge. One of these patients had a 
marked foot-drop ; .six months later this condition had decidedly improved. 
The other three cases presented the picture of hydrocephalus associated with 
definite mental retardation. 

That combined serum and sulfonamide therapy did not always result in 
sterilization of the spinal fluid within a few days, is evidenced by the observa- 
tion that in eleven of sixty patients, the culture remained positive for more 
than five days after treatment was commenced. The survival of // . influenzae, 
however, does not imply by necessity an unfavorable prognosis; five of the 
eleven patients recovered, including one whose spinal fluid cultures remained 
positive for eleven days. In this connection, it is important to call attention 
to the fact that the spinal fluid of five patients became only temporarily sterile 
and that microorganisms reappeared at various periods after specific treatment 
was discontinued. It is imperative, therefore, to follow such cases with re- 
peated spinal fluid examinations and, when indicated, to continue or resume 
specific therapy. 

Ah attempt was made to appraise the specific therapeutic measures indi- 
vidually; namely, intravenous and intrathecal serum therapy, as well as treat- 
ment with sulfonamides. The interpretation of the data, however, is compli- 
cated by the fact that the series is not comprised of groups of patients who 
’were treated mth one therapeutic method exclusively. First considered is the 
problem whether or not a relationship exists between the total amount of 
serum administered intravenously and the case fatality rate. The data ob' 
tained are summarized in Table V, which reveals that five of eleven patients 
recovered with 100 mg. or less, and eight of twenty-six patients succumbed 
in spite of the administration of 200 mg. or more of anti^dy nitrogen. It is 
c^ddent, therefore, that other factors, apart from the total amount of serum 
administered intravenously, determine the outcome of the disease. 


Table Y* Between- Amount of Tvpe-Specific Serum* 

Admimstered Intravenously and Outcome of Disease 



UP to 100 

101 TO 200 

201 TO 300 

301 AND OVER 

Group I 

EecoverieS 

Fatalities 

Group II 

Recoveries 

Fatalities 

Total 

Recoveries 

Fatalities 

el 10 
ol 1 

el 11 

3^12 

si 11 

11|23 

^l\ 1^ 

11 19 

1|9 
. o|i 

•Amount In milUgraiiTs 

of antibody nitrogen. 




recovered cases, steriHzation of the cerebro- 

blood thft,reseSro?l ^ Presence of freely circulating antibodies in the 
^ antibodies in the blood did not always indicate 
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absence of viable mici’oorganisms. This confirms observations reported pre- 
viously (Neter"^). 

For the evaluation of intrathecal serum therapy (single dose of 25 mg. 
of antibody nitrogen) twenty patients were available. Naturally, it is not 
possible to compare these patients with those who received the serum only 
intravenously, since the former group includes patients who did not respond 
to intravenous serum therapy alone. The series of the intrathecally injected 
cases, however, throws some light on the beneficial and adverse elfects result- 
ing from this therapy. 

In four eases serum was given intraspinally or intracisternally at a time 
when many microorganisms were still present in the cerebrospinal fluid. These 
patients succumbed to the infection. It is interesting to note that in three 
instances, the spinal fluid cultures remained positive for //. inflrmizae during 
the entire period of observation. That the infection per se was not controlled 
by this form of therapy is evidenced by the results of the post-mortem exami- 
nation of three patients^ which revealed the presence of diffuse exudative men- 
ingitis. It is evident, therefore, that serum administered intrathecally to pa- 
tients whose spinal fluid contained a considerable amount of specific soluble 
substance and numerous bacilli, was ineffective and may have been even detri- 
mental. An adverse effect of intrathecally injected serum could have resulted 
from the action of the antibodies with the antigen present in soluble form as 
well as in the capsules of the bacilli, causing the formation of precipitates and 
clumps within the central nervous system. In 1938, Finland, Brown, and Kauh® 
expressed the opinion that the administration of type-specific serum into the 
spinal canal in an otherwise untreated case of pneumococcal meningitis may 
result in harmful effects. WheeleF*^ suggested that similar conditions may pre- 
vail in meningitis due to 71. influenzae. 

Of sixteen patients, who were given type-specific serum at a time when 
but few microorganisms were present in the spinal fluid, thirteen recovered 
and three succumfi^d to the infection. The role played by the intrathecally 
injected serum is difficult to appraise because preceding treatment had pro- 
duced a decrease in the number of viable organisms. However, from certain 
clinical and bacteriologic observations of these cases, the impression is gained 
that serum injected intrathecally at the proper time resulted in a favorable 
response in certain instances. For example, in two cases the temperature had 
been ranging between 101 and 104° F. Within twentj^-four hours after the 
administration of 25 mg. of serum into the cisterna, the temperature dropped 
to normal and remained so until the time of discharge. In other cases the 
intrathecal injection was followed by a gradual improvement. No clinical 
response was noted in three patients. 

From a bacteriologic point of view it is interesting to note that steriliza- 
tion of the cerebrospinal fluid followed the intrathecal injection of type-specific 
serum in three cases. The recovery of these patients may be due, indeed, to 
the action of the locally applied antibodies. Regarding those patients who 
responded favorably from a clinical point of view and whose spinal fluid cul- 
tures were found to be sterile prior to this form of therapy, two explanations 
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for tte clinical improvement present themselves. It conceivable that viabb 
microorganisms were present in the meninges, although none could 
strated by culture, and that the serum caused elimination of these bacilln Un 
the other hand, the favorable clinical course may be due to nonspecific effects 

of the serum. , ^ c 

The question whether intracisternal administration of serum is preteraDle 

to intraspinal injections may be answered on the basis of the follondng obser- 
vations. Of a group of six patients who received the serum intraspinally, five 
recovered, and among ten patients who were treated intracistemally, nine 
made a recovery. Thus no appreciable difference ^vas noted between the two 
methods of intrathecal serum administration. 

It is generally a^eed that in meningitis due to //. in^iiciizac, sulfonamides 
should employed as adjuncts to serum therapy. The sixty patients of this 
series received one or several of various sulfonamide compounds, namelj^ sul- 
fanilamide, sulfapyridine, sulfathiazole, and sulfadiazine. Forty-eighty cases 
lend themselves to analysis. Ten patients were treated with sulfathiazole. 
The resulting levels in the blood ranged from 5 to 8 rag. per cent. Of these 
patients, six recovered and four succumbed to the infection. Of the thirty- 
eight patients treated with sulfadiazine, twenty-nine recovered and nine died. 
The blood levels ranged between 10 and 25 mg. per cent. Although the dif- 
ference in the case fatality rates is very slight, if at all statistically significant, 
it appears that sulfadiazine is preferable to sulfathiazole. 

Regarding reactions to the anti-//, influenzae serum and the sulfonamides, 
the following observations have been made. In no instance was sensitivity 
to the serum so marked as to render its administration impossible. Immediate 
reactions to the serum, consisting of cyanosis, labored respiration, wheezing, 
cough, and urticaria, were encountered in seven instances. The reactions 
generally were mild and promptly relieved by adrenalin. Delayed serum 
reaction (urticaria-like rash) was encountered in eight instances. The intra- 
thecal administration of serum caused reactions in three cases ; namely, a gen- 
cralize^jjr convulsive state in two and a sudden rise in temperature in the third 
patient. Fatal reactions were not encountered. 

Complications other than cyanosis resulting from chemotherapy were ob- 
served in^ fourteen of the sixty patients. Hematuria occurred in thirteen in- 
stances; it was promptly controlled by reducing the amount of the drug, 
increasing the fluid intake, and alkalinizing the urine. 

In only one instance was the influenza bacillus infection associated wth 
a purulent lesion outside the central nervous system. This occurred in a 15- 
mont 1-0 d white female who was comatose and in a moribund condition on 
a mission. Multiple peteehiae were noted. The patient was in shock, the 
00 pressure being^ <0/30 mm.Hg. FoUoiving the administration of type- 
spcci 1 C seium, sulfadiazine, plasma, whole blood, and adrenal cortical extract, 
^ gradually improved and recovered from the menin^tis. However 
Tnrl VI? 1 hospitalization the blood culture again became positive 
^ developed purulent arthritis of the right knee joint. H. infiu- 
cn.ac rvas recovered from the exudate. Follo^ving the intravenous adminis- 
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tration of 250 mg. of antibody nitrogen the patient recovered from this com- 
plication. At the time of discharge, hydrocephalus was present and the child 
was mentally retarded,- as a sequela of the meningitis. 

Two additional cases are included here because they illustrate that the 
classical picture of the so-called 'Waterhouse-Friderichsen syndrome or its 
initial stage, may be due to an infection with H, influenzae. These two pa- 
tients are not included in the series itself, since they succumbed to the infec- 
tion before it was possible to commence specific serum therapy. In one of 
these cases, post-mortem examination revealed the presence of massive diffuse 
hemorrhages of both adrenal glands. Meningitis, bacteriologically proved to 
be due to influenza bacillus type B, was also present. Interestingly enough, 
there were no petechiae. In the second case, post-mortem examination showed 
a superficial hemorrhage into the right adrenal gland; the left was normal. 
Had the child lived longer, more extensive hemorrhages might have developed. 

DISCUSSION 

The present series of sixty bacteriologically proved- cases of meningitis 
due to H, influenzae, treated with type B specific antiserum and sulfonamides, 
illustrates the advances made in the treatment of this malady, as well as cer- 
tain important failures. The effectiveness of these therapeutic agents has been 
definitely established and is reflected in this series by an uncorrected case 
fatality rate of 3314 per cent as compared with over 90 per cent in untreated 
cases. It is worthy of note that 19 of 35 patients under 2 yea!rs of age recovered. 
This recovery rate of approximately 54 per cent compares favorably with the 
recovery rate of 3 per cent of 152 cases not treated by specific measures. 
On the other hand, it is evident that in spite of all attempts to initiate 
specific treatment as soon as possible, to procure an adequate antibody titer 
in the patient's blood, and to maintain "fairly high sulfonamide levels, one- 
third of these patients succumbed to the infection. Failure of therapy is par- 
ticularly striking in young infants : only one of six patients less than 6 months 
old recovered from this illness. This age group presents the greatupt chal- 
lenge to therapy. 

Another aspect of considerable importance in the cases presented here is 
the relatively high incidence of complications and sequelae. Seven of these 
sixty patients belong to this group. Aside from facial paralysis, partial or 
complete deafness, and foot drop, the most serious complication of the disease 
was marked hydrocephalus associated with mental retardation. It is not 
possible to state with any degree of certainty whether the development 
of hydrocephalus could have been prevented by a different management 
of therapy. It must be stressed that two of the three patients were given anti- 
serum intrathecally at a time when but few microorganisms were present in 
the spinal fluid with a correspondingly low content of specific soluble sub- 
stance. Wliether on .not this treatment contributed to the development of 
hydrocephalus, is a moot question that deserves further attention. It is felt 
that even vnth the experiences just mentioned, this form of treatment for well- 
selected cases should not be condemned at the present time. Clinically, several 
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patients responded favorably to the intrathecal administration of ^ 

in several instances this form of therapy ^as folloM'ed by sterilization of the 
spinal fluid. The observations here reported seem to substantiate the opinion 
expressed by Finland, Brown, and Rauh,® as well as by heeler, ^ to the 
effect that serum injected intrathecally at a time when many organisms are 
present in the spinal fluid may have deleterious effects. Four such patients 
were observed all of whom succumbed to the infection. Of course, it is pos- 
sible that the prognosis in these cases was poor, precisely because so rnany 
organisms were present. However, other patients whose spinal fluid contained 
equally as many microorganisms made an uneventful recovery. 

From the reports in the literature and the experience with these sixty 
eases, the following conclusions may be drawn; (1) It is imperative that a 
diagnosis be made at the earliest possible time. (2) Treatment should consist 
of the administration (either intravenously or intramuscularly) of type-specific 
rabbit serum and sulfonamides, preferably sulfadiazine. (3) Adequacy of 
therapy should be established not only by the examination of the blood for 
free antibodies, but also by complete studies of the cerebrospinal fluid. Ee- 
erudescences should be recognized as soon as possible and dealt with accord- 
ingly. (4) Bacteriologic and clinical observations indicate that in certain 
selected patients intrathecal serum administration may he used with benefit 
to supplement intravenous serum therapjL Possible deleterious effects must 
be kept in mind and further investigations into this problem , are definitely 
needed. Intrathecal injection of serum to patients whose spinal fluid con- 
tained many bacilli proved to be entirely ineffective and probably harmful. 
(5) Studies on the prevention of hydrocephalus as a complication or sequela 
of this malady are urgently needed. (6) The effectiveness of penicillin and 
other antibiotic therapy in this malady requires further investigation . ' 

SUMMARY 

Sixty cases of H. influenzae type B meningitis in infants and children 
treated ^vith Alexander’s type-specific rabbit serum and sulfonamides were 
analyzed. These cases were divided into two groups: Group I is comprised 
of all cases up to Oct. 1, 1944, and Group II from Oct. 1, 1944 to May 31, 1945. 
The following data were obtained; 

1. Bacteriemia was present in thirty-nine of fifty cases (78 per cent). 

fatality rate was 33% per cent for the entire series, 38.7 per 
cen or roup I, and 18.7 per cent for Group II ; for children under 2 years of 
age it amounted to 45.7 per cent, 

t ^ the sixty patients, thirty-two had completely recovered at the time 
0 ISC arge from the hospital. There was no appreciable difference in the 
rate of complete recoveries between the two groups. 

arthritis^f 1 .^“<3 sequelae were encountered ; purulent 

f . partial and complete deafness, foot drop, and hydro- 
cephalus associated ivith mental retardation. 

5. The total amount of intravenously injected serum was not the sole fac 
tor responsible for the outcome of the disease. Of particularsi^ifica^^^^^^^^^^ 
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the fact that eight of twenty-six patients succumbed in spite of the adminis- 
tration of more than 200 mg. of antibody nitrogen, including three of seven 
patients who received more than 300 mg., 

6. All four patients who received serum intrathecally, at a time when 
many microorganisms and a correspondingly large amount of specific soluble 
substance were present in the spinal fluid, succumbed to the infection. The 
possible deleterious effects of this therapy have been discussed. Intrathecal 
injection of serum in patients whose spinal fluid contained but a small number 
of microorganisms or none at all was followed, in several instances, by clinical 
improvement and sterilization of the spinal fluid. The possibility that this 
form of therapy may have been responsible, in part at least, for the develop- 
ment of hydrocephalus in two patients has been considered. 

7. Immediate reactions to the type-specific serum injected intravenously 
were encountered in seven instances; delayed reactions, in eight. Intrathecal 
injection of serum resulted in convulsions in two patients and fever in one. 

8. Two cases, presenting, respectively, the initial stage and the classical 
picture of the Waterhouse-Friderichsen syndrome as seen on post-mortem ex- 
amination, have been reported. 
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AURICULAR FIBRILLATION IN INFANCY 

Report of a Case With Fleeting Paroxysms 

Joseph Bdeiken, and Stanley J. Rugel, 

Philadelphia, Pa. 

I N 1938 Goldbloom and SegalP reported a case of auricular fibrillation in an 
I infant 3 montbs old and stated that an exhaustive search of the literature 
had not revealed a report of a single case of auricular fibrillation m first 
year of life. "We -wish to report a second case first observed by us in 1943 ; to 
the best of our knowledge no other report has appeared in the literature since 
1938. This case is of interest not only because of the rarity of auricular fibrilla- 
tion in infants, but also because the irregularity wa.s due to fleeting paroxysms 
of auricular fibrillation of the type described by .several workers and discussed 
thoroughly by Wolferth in 1925.^ 


CASE REPORT 

K. C.; born April 12, 1913, ^vas first seen hy one of us when she was 2 months of age. 
The birth history revealed that she had been a blue baby. Except for a marked irregularity 
of the heart, physical examination was not significant. The heart action was very rapid 
and the arrhythmia of the totally irregular variety. No murmurs or cardiac enlargement 
could be made out at this time and there was no cyanosis present. 

* On July 9, 1943, when the baby was 3 months old, an electrocardiogram (Fig. 1) was 
made. This tracing showed paroxysms of auricular fibrillation with a rapid ventricular rate; 
the paroxysms were very short and followed a conducted beat. At this time, digitalization 
was begun, starting with a daily dose of % grain. Small doso therapy w’as continued for 
several months during w'hich time no apparent effect on the arrhythmia or on the rapid 
ventricular rate could be detected. The rate, counted with some difScuIty, varied between 
140 and 200. TSlien the child was 5 months old, for the first time a high-pitched, systolic 
murmur was heard in the second interspace to the left of the raidline. A month later on 
Oct. 12, 194:3, a second electrocardiogram showed little change over the first. There was still 
marked irregularity due to transient auricular fibrillation. At this time the murmur had 
increased in mtensity and could be heard over the whole precord ium. There w'as an associated 
systolic thrill present. An x-ray examination of the chest revealed the cardiac shadow to be 
of the ‘‘Dutch shoe’* type and showed some enlargement. 

Since the rapid cardiac rate showed little tendency to slowing and the baby^s general 
condition seemed to he worse, it was decided to use larger doses of digitalis. For a period 
of several weeks a daily dose of grains was used and this appeared to keep the rate 

below 140 and the rhythm slightly more regular. Improvement continued until the middle 
of November when voimting started, and in spite of discontinuing digitalis, persisted to such 
an extent that hospitalization was found neccssarj% On Nov. 20, 1943, the baby was admitted 
to the Jewish Hospital of Philadelphia on the pediatric service of Dr. Robert Schless. A 
^ ajs a ter admission, quite suddenly, the baby died. Unfortunately a post-mortem 
examination could not be obtained. 


mscussioN 

Although a review of the literature indicates that auricular fibrillation is 
ex reme y rare m the newborn, irregularities, including auricular fibrillation 
a\e een described during fetal life. Hyman® secured phonocardiograms of 
ree ypes of arrhythmias in the fetus-sinus arrhythmia, ventricular extra- 
2^3, and auricular fibriUation. Extrasystoles*- ^ and auricular flutter®. » 

ot Pc^S?vanfa.^an'^'the®jewish’”Hospn^^^ Xleflical Cilnlc, Hospital of the University 
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have been reported in infants, and instances of paroxysmal taebycardia^” some- 
times vritb extremely rapid ventricular rate have also been described. 

In the case reported by Goldbloom and Segall,^ auricular fibrillation was 
demonstrated at the age of 3 months in an infant whose heart was otherwise 
normal. Digitalis effectively reduced the ventricular rate and normal rhythm 
was restored spontaneously in the twelfth month and persisted to the date of 
publication. Our case differs in that the arrhythmia occurred in an infant with 
congenital heart disease and also because tlie paroxysms of fibrillation were 



Fig. 1. 

Although digitalis was effective in Goldbloom and Segall’s case, no marked 
reduction in ventricular rate was noted in our case. In man auricular fibrilla- 
tion and flutter are usually precipitated by auricular extrasystoles. Although 
circus rhythm occurs in auricular muscle which is in the stage of what Gari-ey” 
called the “fibrillary state” and such a state is most likely to exist at the time 
of extrasystoles, Garrey stated that auricular fibrillation may also be precipi- 
tated by a normal impulse from the sinus node. Garrey showed that “such 
fibrillary beats are initiated in the normal way from the normal pacemaker, that 
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the impulse shuttles back and fortli througli the auricular m^cle producing 
rapid oscillations, which may stop before the next impulse arises so that the 
normal rhj-thm is not disturbed in the least.” The paroxysms in our case ap- 
peared to be initiated by a normal impulse rather than extrasj'stoles. In 1918, 
Semerau*' reported two cases of shoid paroxj'sms of auricular fibrillation nhich 
were thought to be precipitated by nonnal sinus impulses and, in 1940, Hecht 
and Johnston'^ reported a case of fleeting paroxA'sm of auricular flutter initiated 
by a normal sinus beat. 

If auricular fibrillation occurs only when the auricular muscle is in the 
so-called '^fibrillar}" state one may speculate that the short parox^^sm may be 
due to a temporary return to the normal state or to a derangement of the 
mechanism necessarj^ to maintain fibrillation. Although very few cases of fleet- 
ing paroxysms of auricular fibi’illation or flutter have been reported in the 
literature, this may be due to the difficulty of recognizing such* brief paroxy'sms 
or they may be too brief to record. In 1925, Wolferth found only four cases 
reported in the literature vrith electrocardiograms that left no doubt as to the 
correctness of the interpretation and reported another case; in the same year 
^Yolferth^^ reported two cases with fleeting paroxysms of auricular flutter. 

Permanent fibrillation is rarely observed in normal hearts, but it is not 
unusual to observe paroxysmal fibrillation in adults whose hearts are otherwise 
normal. However, neither type had been reported in infants until 1938 when 
Goldbloom and Segall reported their case, attesting to the rarity of this con- 
dition in infancy and the possibility that when fibrillation does occur in infants 
it is usually too fleeting to be recognized or recorded. Garrey stated that the 
tendency to recover from fibrillation is in inverse ratio to the tissue mass, proba- 
bly because greater mass and thickness of tissue afford the pathways for the 
development of the fibrillary circuits which sustain the fibrillary state. 


SUMMARY 

Auricular fibrillation of the fleeting type occurring in an infant with signs 
of congenital heart disease was followed from the age of 2 months to its fatal 
termination seven months later. Digitalis was only partially effective in con- 
trolling the ventricular rate. Auricular fibrillation in the newborn infant is 
r^e, only one other instance having been reported in the literature. This case 
differed from ours in that the fibrillation was continuous and was controlled 
by digitalis. 
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EXTREME PAROXYSMAL SUPRAVENTRICULAR TACHYCARDIA 

Case Report 

Nathan Bloom, M.D,, and Edwin L. Kendig, Jr., M.D. 

Richmond, Va. 

P AROXYSMAL supraventricular tachycardia is a condition in which the 
heart beats rapidly and regularly in response to impulses arising in the 
auricles or above the bundle of His. The usual episodes are characterized by 
abrupt transitions from normal rhythm to tachycardia at their onset and 
from tachycardia to normal rhythm at their termination. These attacks 
seldom last over a few hours and at the most from five- to six da^^s. The 
heart rate is usually between 150 and 250 a minute; faster rates do occur 
but are rare because the ventricles are unable to respond to stimuli from the 
auricles over 300 a minute. EdeikenJ in a re^dew of the literature, found 
that the upper limit at which tlie ventricles of the adult human heart can 
beat for a relatively prolonged period is about 300 a minute, although in 
infancy several cases with a higher rate have been recorded. 

A study of our electrocardiographic files over the past ten jeaTS did not 
reveal any tachycardias at this faster rate and, as only seventeen cases have 
been recorded in the literature, we are presenting this additional report. 

CASE report 

A 7%'nioiith-old white infant was admitted to the Medical College Hospital on April 
23, 1945. The child had been normal in every respect up to April 14, 1945, when he became 
fretful and restless and developed a slight cough and rectal temperature of 102® F. He 
was given antipyretic powders but continued to cough and had some difficulty in breathing, 
with no cyanosis. On April 20 he was given small doses of sulfadiazine. The morning of 
April 22 the infant's heart rate was 180 and, as he continued to be listless and the tachy- 
cardia persisted, the parents brought the child to the hospital on the night of April 23. 

Examination . — The baby was well nourished and weighed 16 pounds, 13 ounces. The 
temperature was 101® F., respiration 40. There was no cyanosis. He was restless but took 
nourishment well without regurgitation. The neck veins were moderately distended and a 
few coarse ronchi were heard in the lung bases. The heart sounds were extremely rapid 
and trip hammer in quality. There were no murmurs. The apical rate was difficult to count 
but was well over 2S0 per minute. The liver edge was palpated two fingerbreadths below 
the right costal margin. There was no peripheral edema. 

lAiboTatoTy Data , — The urine was acid, with 2 plus albumin, negative sugar, and a 
normal sediment. The red blood count was 3,610,000, with a hemoglobin of 73 per cent 
Sahli. The white blood count was 13,000, with 39 polymorphonuclear neutrophile leucocytes, 
1 eosinophile, 58 lymphocytes, 1 normoblast, and 2 endothelial cells. The Wassermann was 
negative. 

X^ray of the chest showed the transverse of the heart to be 9.4 cm., transverse of the 
thorax 15.2 cm.; the cardiothoracic ratio vas 62 per cent. The left side of the heart was 
enlarged and there was a slight increase in the hilar lung markings. 

FYom Departments of Medicine and Pediatrics. Medical College of Virginia. 
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The electrocardiogram on April 24, 1945, showed a supraventricular tachycardia, with 
a ventricular rate of 300 per minute. A second tracing after digitalixation, on April 20, 1945, 
showed a regular rhytlim, witli a ventricular rate of 136. 

CKnicaZ Coarse.— While in the hospital, the infant was restless and fretful but con- 
tinued to take nourishment. Carotid sinus pressure had no effect on the tachycardia. Intra- 
muscular digitalis was started, in 0.25 cat unit dosages, and continued for twenty hours. 
During this time, 2.5 cat units were given; twenty-one hours after the last dose the heart 
rate returned to normal. N^o further medication was given, but after forty-eight hours the 
tachycardia recurred, lasting for several hours. The venous engorgement and liver enlarge- 
ment disappeared after the rate slowed to 13C per minute. 



Rate 30O 



RoU )3t 


Fig". 1. Extreme supraventricular tachycardia before and after digitalization. 
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The infant has been continued on eight drops of tincture of digitalis since then and 
was seen by one of us (E. L. K.) on June 1, 1945. The child seemed perfectly normal and 
had gained a pound. The heart rate was 136 and an electrocardiogram was similar in every 
respect to our last tracing. 

DISCUSSION 

We believe that a distinction should be made between supraventricular 
tachycardia occurring in a damaged heart, tachycardia with the usual rates, 
and extreme tachycardia. The first type may be very dangerous, because a 
damaged heart is unable to withstand any excess strain. Therefore, an 
attempt should be made to halt the tachycardia immediately. The drugs of 
choice in an adult are quinidine, digitalis,- meeholyl, or magnesium sulphate. 
Frequently, carotid sinus pressure, ocular pressure, or gagging, will terminate 
an attack, but if these procedures fail, one is justified in using quinidine, 
preferably by mouth. The dosage is usually 3 grains given three times daily. 
This may gradually be increased and at times 15 grains three times daily may be 
required to halt an attack. This drug is not without danger and fatalities have 
been reported from its use. Digitalis will frequently terminate an attack, but 
should be used in full therapeutic doses. Meeholyl is a powerful parasympathetic 
drug and must be given subcutaneously in adult dose of from 10 to 25 mg. ; prob- 
ably a 2 to 5 mg. dose would be adequate in a child. The ill effects of meeholyl may 
be abolished very quickly by intramuscular atropine, so it is alwaj's wise to 
have atropine ready for use when meeholyl is given. Magnesium sulphate 
has been successful in causing a cessation of supraventricular tachycardia. 
It is used in 1 6m. doses intravenously in adults and much smaller doses 
intramuscularly might be advocated in children. If the heart has not been 
previously damaged, the usual supraventricular tachycardias will respond to 
this treatment very promptly, and there is seldom any need for continuing 
treatment, as these individuals have normal hearts which do not seem to be 
embarrassed by an episode of tachycardia. 

Extreme tachycardias apparently lie in a different category. They have 
been discovered more often in children and have seldom been associated with 
organic cardiac disease. It is doubtful whether the parasympathetic nervous 
system functions in very young children and certainly we should hesitate in 
using toxic cardiac drugs on these infants. Digitalis is probably the least 
harmful of these drugs. Quinidine might be used orally in small doses, but 
we should hesitate to advocate either meeholyl or magnesium sulphate. It 
is our belief that if a phj^sieian would have courage enough to withhold medica- 
tion for an attack, it probably would terminate Avitliout the use of any drug, as 
the ectopic focus would finally become fatigued and allow the sinoauricular node 
to take over its normal function. 

The extreme tachycardia in this infant lasted four’ days and afterwards 
there were several recurrences. Although cardiac dilatation is an uncommon 
complication in paroxj'smal tachycardia (Levine®), it did occur in our case. 
All of US who saw this infant were convinced that he did not have intrinsic 
cardiac, disease, but it is quite possible that cardiac weakness might develop 
later, on account of the terrific strain on the myocardium. 
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Edeiken' concluded that drug therapj^ had very little effect on any of 
the previovisly reported cases and v;e must admit that in our case the tachy- 
cardia did not terminate until Uventy-one liours after the last dose of digitalis. 
One might assume that there was a cumulative effect, hut as the diTig was 
given intramuscularly, it should have terminated the attack much earlier. 
We believe that there is very little indication for the continuance of digitalis 
in patients who have suffered attacks of tachycardia. It Avoi^ld seem better 
to use drugs during an attack, rather than attempt to prevent the attack. 

SUMMARY 

Extreme supraventricular tachycardia is probably not as rare as it would 
appear from the literature. !Many cases are probably not discovered because 
of their sudden onset and spontaneous termination. Tlie treatment of choice 
in infants is digitalis, hut prognosis is good if there is no underl^dng cardiac 
disease. 
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COKONAEY THKOJIBOSIS 

Keport of a Case in an Infant Eleven Months of Age 

Edwin Paul Scott, M.D., and A. J. Miller, M.D. 

Louisville, Ky, 

A REVIEW of the literature reveals that coronary thrombosis in infancy is 
extremely rare. Coronary thrombosis has been reported by Hughes and 
Perry^ (1929) in an infant 7 weeks of age and Ramsey and Crumrine^ (1931) 
in an infant 4 months of age. 

It is the purpose of this communication to record a case of coronary throm- 
bosis in an infant 11 months of age. 


CASE REPORT 


History, — D. P., an ll-month-old male infant, was admitted to the Children's Free Hos* 
pital of Louisville, Ky., August 18, 1944:, with the chief complaints of vomiting, cyanosis, 
and irritability. The child had been irritable for the past two weeks, especially at night, 
and had vomited and refused food for two days prior to admission. Intermittent cyanosis 
developed the day before admission. 

Past history revealed that the delivery was normal j he had been admitted to the Gem 
cial Hospital, March 19, 1944, \\dth diarrhea, otitis media, stiff neck, and a rash of two 
days’ duration. Physical examination at that time revealed the following: dry lips, flaccid 
loft leg, generalized erythematous rash, enlarged cervical nodes, reddened left tympanic 
membrane, and weight of 16 pounds. 

Laboratory studies at that time showed the following: Eoentgenograms of long bones, 
skull, and chest were negative; spinal fluid revealed sugar, 66.6 mg. per cent, protein 70 mg. 
per cent, chlorides 742 mg. per cent, and a cell count of 12 lymphocytes. Blood, stool, and 
throat cultures, tuberculin, Schick, Kahn, urinalysis, and agglutinations for typhoid, para* 
t^k^phoid A and B were all negative. The white blood cells ranged from 12,250 to 8,750 
cells per cubic millimeter and red cells from 4,060,000 to 3,590,000 per cubic millimeter 
wdth a hemoglobin of 10.5 Gm. per 100 c.c. of blood. The electroencephalogram was inter* 
prcted as abnormal for an infant because of the lack of any fast wave forms and low fre* 
quency high voltage delta waves in the occiput. There also was evidence that visual stimu* 
lation did influence the occipital wave form. 

The infant remained in the hospital for a period of thirty-six days, lost weight, and 
ran a spiking type of temperature for three weeks. Treatment consisted of sulfathiazole, 
sulfadiazine, ear irrigations, buttermilk, vitamins, and transfusions of whole blood and 
plasma. Schilder’s disease was considered, but he was discharged April 24, 1944, with a 
diagnosis of toxic encephalitis, nonspecific diarrhea, and left otitis media. 

He was seen periodically in the Out-Patient Clinic up to May 29, 1944, at which time 
he had gained to 16 pounds. He was still unable to sit alone. 

The family history revealed that the mother had several convulsions during the gesta- 
tion period. There were six siblings li^ng and well. 

Physical Eccaminction , — On admission to the hospital August IS, 1944, the physical 
examination revealed a well-developed and well-nourished white male, who was veiy rest- 
less and cyanotic. Respirations were rapid and breath sounds were exaggerated, but no rales 
could be heard. The heart rate was regular and no murmurs could be detected. The lower 
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extremities were flaccid and the deep reflexes were sluggish to absent. There was marked 
weakness of the back and the infant was unable to sit alone. The temperature was 99 A F. 
and the weight was 17 pounds, and 14 ounces. The clinical impression was bronchopneu- 


monia. 

Laloratary.^^hQ initial wHte blood cell count was 24,600 per cubic millimeter with a 
differential of polymorphonuclear leucocytes JO per cent and lymphocytes 30 per cent. 

Course and Treatment.— The infant was immediately placed in a continuous oxygen tent 
and 10,000 units of penicillin were given intramuscularly. One and one quarter hours fob 
lowing admission the child became cyanotic, started crying and gasping for breath. Despite 
^ emergency measures the infant expired ten minutes later. 

Fost-Mortem Examination.— The pericardial cavity was entirely obliterated by dense 
fibrous adhesions. The heart was enlarged to three times normal size and weighed 130 
grams. As the pericardium was dissected away from the epicardium there were large firm 
prominences noted in the region of the atrioventricular sulcus and these were found to be 
roarhedly enlarged coronary' vessels. On cut section the vessels were enlarged to as much 
u3 one centimeter in diameter but having a lumen that barely admitted a fine probe. These 
changes involved the proximal portion of the right coronary artery and ended abruptly at a 
point where the vessel turned domiward to become the posterior descending branch. The 
transverse branch and also the left marginal artery of the left coronary system were involved. 
Dissection of these vessels revealed them to be thrombosed with rather old blood which had 
undergone considerable organization. 



Figr. 1. Section of the left coronary artery. 


^ematous and one and one-half times their normal weight and had 
many petechial hemorrhages on the plenral surfaces. 

T 0 liver weighed 240 grams and displayed marked venous congestion. 

Unfortunately permission for head examination was not obtained. 

enicardiM.^Til'tion!'!!^? inflammatory reaction in both the pericardium and 

sections there was tecp t ™nscle revealed rather marked fibrosis and in one of the 

f^rettm The e™ recent in- 

plasia involving chief!? the intW enlarged because of dilatation and hyper- 

-ithcaleifieatioVattloSpTe^in^S^ hypertrophied 

not unlike periarteritis nodoS. Many of 41 bldi?a adventitia, 

m-any ot the badly damaged vessels were occluded by inti- 
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ejuI thickening but had recanalized; in others the lumina were almost completely obliterated 
by thrombosis which had apparently been present for some time. The left coronary artery 
appe^ared to be completely occluded (Fig. 1*) resulting in an infarction seen in the myo- 
cardium. 

The lungs revealed edema and vascular congestion and in some areas showed recent 
hemorrhage into the lung parenchyma. 

The hilus lymph nodes contained caseous tubercles. 

The pancreas revealed marked hyperplasia of one of the medium-sized arteries, but 
thorough examination of all other tissues failed to reveal any similar lesions. 

• COMMENT 

Death in this child was due to coronary thrombosis. The lesions found in 
the coronary vessels and in one vessel of the pancreas were not unlike peri- 
arteritis nodosa but the changes in the vessel walls and the thrombosis were 
more suggestive of thromboarteritis obliterans. 


CONCLUSION 


Coronary thrombosis in an 11-month-old infant, with post-mortem findings, 
is herein reported,. 
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PNEU^ilOCOCClC STOitATITIS 

Captain* Carl J. Ochs, oMedical Corps 
lilLVMi, Fla. 

'-pB.ATl THE pneumococcus appears growing in the pharjuix Is a fact recorded 
i by the textbooks. Pneumococci growing primarily in the mouth is not 
generally recognized, or, if the condition is observed, the cases have not appeared 
Fn the literature. Crawford' recorded nine cases which he had observed. ^ These 
were the only cases it was possible to find recorded in the literature during the 
past twenty, years. Textbooks on pediatrics, and on ^seases of the mouth do 
not apparently recognize the condition, although Griffith and klitchell state 
that a pseudomembrane may be produced in the mouth by the pneumococcus, 
perhaps in the course of pneumonia. It is possible that cases of pneumococcic 
stomatitis may he appearing unrecognized. If the condition is as unusual as is 
indicated by the textbooks and the literature, the report of this ease seems 
indicated. 


A male infant, 5 weeks of age, was first seen in the Out-Patient Department of the 
Army Air Forces Kegional and Convalescent Hospital at Coral Gables^^ 1945. 

The mother stated that the child had been 'well nntil Jaii. 2, 1945, 'svlien she first noticed 
that he began to be irritable and to refuse his formula. It was at this time that she observed 
white patches in his mouth which she assumed to be particles of milk. The patient was seen 
by a local physician who applied gentian violet to the Tnouth. The mouth, appeared to clear 
and the child seemed well withm a few days. On Jan. 9, 1945, the mother again noticed white 
patches in the mouth, but in spite of repeated applications of the gentian violet the mouth, 
became gradually worse. At the time of his first visit the baby appeared to be normal in 
every way excepting for the lesions in the mouth. 


The lesions were located on the buccal mucous membranes, on the gums, both above 
and below, on the tongue margin, and beneath the tongue. The membrane was thin, trans- 
lucent, and was firmly adherent. The mucous membranes bled freely when the membrane 
was removed. There was no induration of the surrounding mucous membrane. There was 
no detectable odor. A smear made for Vincent's organisins was negative. It was assumed 
that tlus was probably a severe stomatitis due to thrush, and the mother was directed to 
intensify the gentian violet treatments and to return to the clinic in two days. 

The baby was seen again Jan, 18, 1945. The mouth infeetiou had become worse aud 
the child was very irritable. He was admitted to the Jackson Memorial Hospital, military 
dependents' service. Penicillin, 250 units to the cubic centimeter, was applied locally every 
two hours in additon to the gentian violet. The*^ following day, Jan. 19, 1945, the baby 
appeared to be worse. There was a quantity of mucus in the pharynx and he was conghing. 
t was feared that he might be developing a pneumonia although the chest remained clear. 
► smear of the membrane taken from the mouth failed to demonstrate any organisms, 
mre were numerous, large squamous epithelial cells, and an occasional pus cell. The blood 

3.2-, hemoglobin, 10.8 Gm., whito 
lx- u I A ^ difierential: stabs 2, segmented cells 16, total nentropbiles 21, 

rnhv ’ monocytes E, eosinophiles 2. Penicillin therapy was begun; 3,000 units per 

bf eriZSv • r every three hours. The patient appeared to 

, j 1 and for that rea-son snlfadiarine, grains 1 per pound dsuly, was also given. 
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On January 20, there was no improvement. The breathing was more labored. The 
membrane in the mouth showed no change. X-ray of the chest showed no pathology to bo 
present. Tlie urine was normal. The culture taken from the membrane in the mouth 
January 18 was reported tjrpe XIV pneumococcus. 

On January 21, the patient was apparently having tracheobronchitis, so that oxygen 
was administered. Atropine was given in an attempt to reduce the amount of secretion 
from the mouth. The membrane in the mouth persisted unchanged. 

On January 22, the second culture from the membrane in the mouth was reported as 
type XIV pneumococcus, tlys time with a staphylococcic contaminant. The blood count 
showed red blood cells 3.3, hemoglobin 10.8 Gm., white blood cells 12,700. Differential: 
neutrophiles 61, l^miphocytes 35, monocytes 2, and eosinophilcs 2. 

There was a definite difference in the appearance of the membrane in the mouth on 
January 24. The membrane, which had formerly been thin, now became thicker. It was 
beginning to free itself from the margins and was friable. The general appearance of the 
patient was much improved. Tlie respirations were no longer labored and he began to take 
his formula. 

On January 27, the membrane had cleared from the mouth and medication was dis* 
continued. He had received a total of 165,000 units of penicillin intramuscularly. He was 
discharged from the hospital Feb. 3, 1945, apparently recovered. 

Smears and cultures were taken from the nasopharynges of the mother and two grand- 
mothers, the only people who had contact vdth the patient. These were reported negative 
for pneumococci. 

The temperature of the patient at no time exceeded 101° F. A membrane was never 
observed in the pharynx. 
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righ-t-sided transient paralysis of the diaphragm in a 

NEWBOEN INFANT 


Case Eeport 

J. Victor Greexebauii, M.D., akd Forest G. Harper, M.D. 

Cincinnati, Ohio 

T he occurrence in the New Bom Service at the Jewish Hospital of the first 
recognized case of isolated phrenic nerve ininry with paralysis of the dia- 
phragm merits a report since it is the eighth such recorded case. Paralysis of 
the diaphragm associated with brachial paralysis in newborn infants is li 'no- 
wise a rare condition— approximately twenty-five cases haidng been recorded 
to date. ZeligsJ in 1928,. described the first case seen in Cincinnati. Diaphrag- 
matic paralysis has been recognized since 1902, when Naimyn** reported the first 
case. Since then others^ have reported occasional cases, but KofferatlP was the 
first to study an infant with paralysis of the diaphragm by means of the fluoro- 
scope. He described the paradoxical movement of the affected diaphragm and 
showed that it was necessary to nse fluoroscopy to rule out other pathologic 
conditions, which might be confusing if only a flat plate of the chest were taken 
and elevation of the diaphragm found. Their chief conditions to be differen- 
tiated are; intracranial hemorrhage, empyema, atelectasis, diaphragmatic hernia, 
and pneumonia. Congenital heart disease is also ruled out as to the cause of 
cyanosis and respiratory difficulty hj the fact that fluoroscopic examination 
shows normal cardiac configuration and pulsations. Blattner,^ in reviewing the 
six cases of unilateral diaphragmatic paralysis without brachial palsy reported 
previous to his, found that in four the diaphragm was paralyzed on the right 
side; whereas, it was paralyzed on the left side in the other two cases. In his 
oivn case, the right side of the diaphragm was paralyzed. His report is the 
most completely worked-np case — ^the only one with microscopic pathologic 
findings on the phrenic nerves. Degeneration of the phrenic nen^e and of the 
muscle fibers of the diaphragm were the principal pathologic findings. Follow- 
ing the idea of Eupilius® Blattner believes that prenatal compression of the 
phrenic nerve due to the position of the fetus in utero during the last months 
of pregnancy, rather than obstetric manipulation, is the cause of this condition. 
He also stresses the importance of fluoroscopic examination in aU newborn in- 
fants showing respiratory distress. The diagnosis was made of his patient at 
the age of 4 months. In the other six eases reviewed by him none of the pa- 
tients showed s3rmptoms at birth, the earliest sjTnptoms appearing the third 
day. In our case symptoms began on the ffourth day and fluoroscopic examina- 
tion made on the seventh day disclosed a right^sided diaphragmatic paralysis. 


CASE REPORT^ 

«o ^ was born at tbe Jewish Hospital on Oct. 

at 12:35 A.M., of a taU slender primipara with a small pelvis. The labor was 

Hospital. 
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within normal limits, lasting eight hours. Pitocin was given at 12:06 A.ii. and low forceps 
with good application to the head in a L. 0. A. position were used with the patient under 
gas, oxygen, and ether anesthesia which was given for twenty-five minutes. 

The infant nas resuscitated witli some difficulty, but after oxygen was giien and a 
large amount of mucus was aspirated from the throat the baby cried well and was sent 
to the nursery in good condition. He weighed 9 pounds, 14 ounces. The baby did well 
for the first three days, nothing unusual being noticed by the nurses or physicians. He 
nursed at the breast and took the bottle containing complementary feedings well. On the 
fourth day (Nov. 1, 1944) it was noticed that the baby had some difficulty with his breath- 
ing and did not take his feedings well. Tentative diagnoses of intracranial hemorrhage 
or congenital heart disease were made due to the appearance of cyanosis on Nov. 3, 1944. 
One of us (J. V. G.) was requested to see the baby on Nov. 4, 1944, the seventh day of life. 
Tlie infant vomited tliat day for the only time during his entire stay in the nursery. 



Fig". 1. — Roentgenogram (Nov. 4, 1944) showing elevation of right diaphragm. 

Examination revealed a someuhat cyanotic, but u ell developed and well 'nourished, 
full'term, male infant lying on his back and breathing with difficulty. However, he cried 
well and resisted examination. The head had a caput succedaneum in the right occipital 
region. The pulse was 150 and the respirations were about 70 per minute. All extremities 
were normal. No paralysis was present. The foutaneles were level and of normal tension. 
The eyes, ears, throat, neck, abdomen, genitals, and the skin, except for cyanosis, were 
negative. The chief abnormal signs were in the chest. The respirations were rapid, thoracic 
in t}q)e and labored. The left chest moved in an exaggerated manner in contrast to the 
right side, which was relatively quiet. There was normal resonance throughout the left 
side with normal breatli sounds. The right side showed impaired resonance throughout the 
back with diminished to absent breath sounds. The heart was rapid and a systolic murmur 
was present at the apex There was no elevation of temperature at any time. A tentative 
diagnosis of atelectasis on the right side was made. A roentgenogram was ordered and a 
fluoroscopic examination was made at once. The fluoroscopic examination showed that the 



gbeenebaum and harper : paraeysis op the diaphragji 


485 


baby Tvas breathing only with the loft side of the chcsl-thc right Bide being practically 
immobile. At each respiration- the mediastinum moved in a lo-and-fro direction as a result 
of the paradoxical or see-saw movement of the diaphragm— the left side going down with 
iBspiration \N'lule the right side, although appearing to be relatively fixed, raised a little 
during inspiration. The heart was displaced to the left and domiward by the mediastinal 
shift, but the contour was normal. The roentgenogram (Fig. 1) confirmed the high diaphragm 
at the level of the fifth rib on the right side. In fact, there was a heated discussion, 
when this case report was made before the Staff Conference, particularly about the diag- 
nosis of the roentgenogram. Several opinions were expressed that the diagnosis wms 
simply atelectasis with the negative pressure in the right chest producing a high position of 
the diaphragm. As already stated, the diagnosis of diaphragmatic paralysis can only be 
suspected as one of several possibilities by a study of the fiat plate of the chest; the final 
differentiation must be made by observing the infant undeV the fluoroscope. The diagnosis 
of paralysis of the right diaphragm was made and treatment was instituted at once. 



FIS'. 2 — ^^VeIg^ht chart and pertinent clinical data. 

rreatmeat,— The infant u’as placed on the right side to splint it, oxygen was started 
con mucus y an gayage feedings were given. The cyanosis and respiratory distress were 
+ V ^ surprising extent. The breathing became quiet and the heart rate decreased. 
WPTP murmur an the dullness of the right chest disappeared, while the breath sounds 

embarrafl^Pfl ^ joug out both lungs. However, the infantas respiration became 
of weipht fnr ® taken off of his right side. Although there was some loss 

„ H.,. S, 

incrcate7rtJe'rSU‘'ortL^T4Ta “ 

It was possible to place the baL S right lung, 

time on Nov. 14, 1944, ^vithout rLpirato J ^ ““ increasing lengh of 

to be^prSaUrSaranr'‘thrSr 

sixth day (Nov. 26 1944 ^ The I arscharged in good condition on the twenty- 
mo, 1944). The baby weighed 9% pounds when discharged; thL 
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\vras four ounces under the birth weight of 9 pounds, 14 ounces. After discharge 
to the home, he began immediately to show a normal weight gain. He has con- 
tinued to do well and has been seen on Nov. 29, 1944, Jan. 12, 1945, Mar. 20, 1945, and 
on April 16, 1945, at which time fluoroscopic and roentgen ray examination showed a 
normally functioning diaphragm with no mediastinal shift and the heart in normal position. 
The baby was in excellent condition and breathed normally. When last seen at the age 
of 5 months, he weighed 15 pounds, 4 ounces. 



Pig, 3. — ^Roentgenogram (Nov. 16. 1944) showing normal position of right diaphragm# Baby’s 
body rotated producing distorted position of heart 

DISCUSSION 

In discussing this case and phrenic nerve paValj’^sis of newborn infants in 
general, we wish to emphasize the following points : Although the condition is 
rare as far as reported cases are concerned, it can be justifiably deduced, as ex- 
pressed by Friedman and Chamberlain,^ that Phrenic nerve injury in the new 
bom cannot be so unusual an occurrence when we take into account the inti- 
mate relationship of this nerve to the brachial plexus. It is a reasonable assump- 
tion that any serious injury to the upper cord of this plexus is likely to involve 
in some measure the filaments that make up the phrenic nerve.'' It also seems 
reasonable to assume that the phrenic nerve can be injured without involvement 
of the brachial plexus. Kofferath, likemse expresses the belief that this type of 
injury is not very rare, especially when associated with Brb's palsy. It is almost 
invariably overlooked probably because cyanosis, the most prominent symptom 
it gives rise to, is common to numerous pathologic conditions frequently en- 
countered in newborn infants. 


48 ? 


GREF.KEBAUXC AND HAnPER: PARAlA'StS OP THE DUPIIRAGM 

It is suggested that phrenic nerve paralysis sliould be excluded 
case of bracWal palsy. Furthermore, one should not fad to consider to con- 
dition in the differential diagnosis when the nexybom baby displays > ' 

irregular, labored, or accelerated breathing, unilateral^ diminution of b 
sounds mth or without moisture, or unaccountable gastric disturbances. When 
there is doubt, the infant should be fluoroseoped, for, when the possibility ot the 
occurrence of diaphra^atic paralysis is once appreciated, its discoverj' is 
usually accomplished with ease. 


SUMXIARY 

A case of transient paralysis of the right side of the diaphragm due to so- 
called isolated phrenic nerve injury in a newborn infant is reported. Signs 
of respiratory distress and cyanosis appeared on the fourth day of life. The 
diagnosis was made on the seventh day by means of fluoroscopy. 

The relatively prompt relief of the symptoms with restoration of the func- 
tion of the diaphragm nine days after symptoms began, and six days after in- 
stitution of treatment, showed the transient nature of the phrenic nerve injur^^ 
in this case. Regeneration of the injured nerve sufficient to allow normal im- 
pulses to the diaphragm was undoubtedly made possible by resting of the nerve 
through the method of treatment used which consisted of placing the infant 
on the right side to splint it and by giving continuous oxygen and gavage feed- 
ings. This case has the shortest duration on record of acute s3unptoms and 
signs commonly associated with diaphragmatic paralysis; and is the first one 
in which the described methods of treatment are reported. 

This is the first recognized case of diaphragmatic paralysis in the New 
Bora Service of the Jewish Hospital and is the eighth recorded case without 
accompanying brachial paralysis. 


It is a pleasure to express our appreciation to Miss Billio Arm Craven, supervisor, of 
the New Bom Service, and her corps of nurses and nurses ’'aides, for their intense interest 
in this unusual case. The constant care of this splendid group of ivonien was, in our 
opinion, the largest factor in the rapid improvement and final recovery of this infant. 
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LEPTOMENINGEAL CYST ASSOCIATED WITH HEMIPLEGIA AND 
SKULL DEFECT OP TRAUMATIC ORIGIN 


JIOSES COOPERSTOCK, M.D. 

Marquette, Mich. 

A mong the variable complications that follow severe craniocerebral trauma, 
the development of the syndrome of leptomeningeal C3=^st, hemiplegia, and 
skull defect is of relatively infrequent occurrence. Apparently, because of 
the striking roentgenologic features present, this condition has more sharply 
excited the attention and interest of roentgenologists. Dyke,^ for example, not 
only presented a clear description of the roentgenologic changes, but also 
offered an explanation of the manner in which these changes take place. Since 
this condition occurs as frequently in children as in adults, the pediatrician, as 
a member of a clinical team, may find himself in a position of usefulness relat- 
ing to the factors of diagnosis and decisions arising as to proper therapeutic 
management. 

Leptomeningeal cysts are produced by severe head trauma invariably 
accompanied by skull fracture usually of the comminuted or depressed variety. 
They develop as the result of laceration of the arachnoid, pia mater, and, in 
man}^ cases, the dura mater as well. Dyke believes that while hemorrhage may 
play an important role in the formation of these cysts, actually the areas of 
the subarachnoid space become separated from the general subarachnoid space 
in the process of healing of the lacerated membrane, forming cystic collections 
of fluid. The skull defect develops as a result of I’esorption of bone overlying 
the cyst and is brought about by the pulsating pressure of the brain, much in 
the same way in which bone resorption is produced by aortic aneuiysms in 
their proximity to such hony .structures as tlie sternum, ribs, and vertebrae. 
The neurologic changes result from destruction of the regional cortical tissue 
of the brain. 

The following case report covers a ten-year period of observation of a 
patient from the time of her head injury to that of operation, thereby offering 
an unusual opportunity for studj’ of the clinical aspects of this condition over 
a long period of time. 

REPORT OF CASE 

J. J., a 5-inonth-old girl infant, was admitted to the hospital on Aug. 1, 1933, five 
lioura after an Occident in which an annt had fallen down a flight of stairs while carrying 
the baby. The patient was horn at term, weigliing SV 2 pounds. She had been progressing 
satisfactorily, althougli it was thought that she was rather pale previous to her accident. 
Drowsiness, vomiting, and pallor were noted in the infant soon after the accident. Initial 
examination when the child was brought to the hospital revealed a blancJjed, semi -comatose 
infant irritable when aroused. There was asjTtnmetry of the skull produced by a soft 
swelling on the right side of the head extending from the anterior parietal area to the occi- 
put Tlie skull underneath tlie swelling could not be satisfactorily palpated. There was 
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evidence of bleeding from the various external orinees. No evidence of paralysis .as 
made out at this time. No cranial nen'o palsies or pathologic reflexes were detected. Th 
hemoglobin was 60 per cent and the red blood count, 3,100,000. Koentgen examination con- 
firmed the admission impression of skull fracture involving the right parietal bone. 

The patient was treated conservatively with magnesium sulfate rcctally and hypo- 
tonic glucose solution intravenously. Within twenty-four hours, the patient recovered from 
the initial shock symptoms and was able to nurse at tlie breast. She continued to improve 
rapidly thereafter and was discharged on the eighth hospital day. The day before her dis- 
charge, her hemoglobin was 65 per cent and her red blood count, 3,430,000. 

iSuhseguetif Course . — One week following discharge from the hospital, the swelling on 
the right side of the head had become considerably reduced in size. Aspiration of the mass 
yielded 15 c.c. of thin, hemorrhagic fluid. The liemoglobin had risen to 70 per cent and 


the red blood count to 3,820,000, 

The patient eeen at frequent intcr\-als over the next two years (1933 and 1934). 
The fluctuant mass over the right parietal area gradually decreased in size during this time. 
Deiinite increase in the tension of the mass could be made out when the patient cried, indi- 
cating the presence of its cotomunication with the ventricular system. At the age of 7 
months, weakness of the left arm was detected and at 11 months, w'eakness of the left leg 
vrith slight spasticitj' of both the left arm and leg became apparent. There was no asso- 
ciated facial paralysis. She learned to walk at 15 months. Her gait appeared to be hemi- 
plegic in type. Spasticity of the left arm and leg became more marked and the gait more 
characteristically hemiplegic during the follo^ving two years (1935 and 1936). During this 
time, physiotherapeutic treatment was carried out. The swelling over the right parietal area 
had disappeared, revealing a large, palpable bony defect in the skull. With the ensuing 
years, moderate atrophy of the left arm and leg developed, the atrophy of the left arm 
being more pronounced than that of the leg. The shortening of the leg was sufficient to 
produce a limp of moderate degree together with a compensating curvature of the spine. 
There was no impairment of intelligence; in fact, she was an honor student in school. 

In 1941, the question of operation presented itself when the diagnosis of leptomen- 
ingeal cyst was entertained. Because of the excellent mental status of the child and the 
doubt at the time as to the ultimate benefit oflered by surgery, the matter of surgery was 
left in abeyance. The question of surgery was again considered two years later from the 
point of view of closing the skull defect with tantalum, in addition to the possible beneficial 
results to be obtained by removing any existing cystic structure. This course was decided 
upon and operation was performed (Jan. 24, 1944) by Dr. Max Peet, Head of the Depart- 
ment of A eurosurgery of the University Hospital, Ann Arbor, Mich., with whom the problem 
uas discussed. 


Sumnary of Operative Ptndin^^.^When the skin flap overlying the skull defect was 
reflected and dissected free, the defect was found to extend fropi the midline down toward 
ngkt ear ior a distance ol approximately 11 cm., measuring 5 cm. in ividtli. The edges 
M the sk^ delect which were .depressed were remored with the aid of the rongeur. A lepto- 
menmgeal cystic structure was opened and approximately 10 c.c. of fluid were removed. The 
cyriic mass seemed to be made up of several cysts measuring from 0.5 cm. to 0.7 cm. The 
cortex of the tmderlying brain appeared to be destroyed for a depth of 2.0 cm. Scar 

removed, in the process of which a piece of detached bone 
slnno extracted, .pother bone fragment was found inside of the longitudinal 

sinus. This was also removed. The bony defect was closed with a tantalum plate 

Sion to’tL”’h?spha/TA!ST^S Jowfd'tiT^^""''' of the skull on the day of admis- 
this film was not definitelfappar'^nt “ depressed -fracture in 
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Fig 1 — -Admission roentgenogram (Aug. 1, 1933) showing a fracture extending from the 
sagittal suture into the mid-portion of the light parietal bone 



-p.jr 2 ^Illustrating tlie de\elopment of a large area of bone resorption in the area of 

♦Ha Rkiill fracture four and one-half months after the accident (Dec. 15, 1933 ). made up of 
Akfriimscribed areas of rarefaction with sclerotic changes at their margins, a scalloping effect 
produced in the inner table of the skull bv the pressure of the leptomeningeal cyst 
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By four uud onc-half months (Dec, 15, 1933), ti large area of bone i‘Csorptioii had 
appeared rocntgcnologicaliy, made up of circumscribed areas of rarefaction with slight 
sclerotic changes at their margins (Pig. 2.) corresponding to tlm scalloping effect of the 
inner table of the skull described by Dyke, produced by the presence of underljing cystic 
structure. 

Boentgeno grams of the skuU obtained periodically over the ensuing 3'cars showed per- 
sistent failure of closure of the defect. There was suggestion of a disturbance of ossifica- 
tion as evidenced by the irregularly increased thickening of the skull in the involved area 
tPig. 3.). 





COMMENT 

of early diagnosis and treatment 1th center around the importance 

tion in the area of an earii ? development of bone resorp- 

of hemiplegia appears clearly to inrh' together with the presence 

cyst, a valuable loss of time from th/ w formation of a leptomeningeal 
be involved if one were to waft for +h 'c^iew of treatment would seem to 

entire triad. Evidence of a depressed complete the 

condition, would doubtless bv itcpJf i ^ ! ure, 'which commonly accompanies this 
as in the patient here reported operative treatment. However, 

fracture, surgical trSnfmiM ^ 

ative management. The presence of h ““^srlooked in favor of conserv- 

fracture should point to a type of sev^rT^^^^ 

P-lnetion of a leptomeningeal cyst anr^iTeaffo?^^^^^^ 
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vention. In the case of the patient described here, hemiplegia was not detected 
at the time of injury; weakness of the arm was detected at two months and 
that of the leg six months later.*' An awareness of its possible presence to- 
gether wdth repeated roentgen examinations of the skull for .the detection of 
the skull changes of bone resorption in such cases in young infants will doubt- 
less lead to earlier diagnosis of leptomeningeal cystic formation and to early 
surgical treatment. Apparently, roentgenologic evidence of bone resorption 
takes place fairly early. In the patient reported here, such roentgenologic 
evidence was already well marked four and one-half months after the occur- 
rence of the head injury. Unfortunately, earlier roentgenologic studies follow- 
ing the accident were not performed. 

It is probable that an appreciable proportion of such cases occurring in 
infancy and childhood have gone on to adult life without realization of the true 
significance of the underlying pathology. Early operative intervention in 
similar craniocerebral injuries would seem important not only from the point 
of view of anticipating the development of skull defects, but also with the hope 
of minimizing the neurologic complications, particularly in patients belonging 
to the period of rapid growth. It is apparent that had the full significance of 
the underlying process been recognized earlier and surgical treatment insti- 
tuted at that time, the patient reported here would have profited in a greater 
measure. 

SUMMARY 

An instance is recorded of the development of a leptomeningeal cyst, 
hemiplegia, and a persistent, large skull defect in a patient who had sustained 
a severe skull fracture at the age of 5 months and who was observed over a 
period of ten years. 

The skull defect, appearing as a striking feature in this case, made its 
roentgenologic appearance within a period of several months and was the re- 
sult of the presence of the underlying leptomeningeal cyst. 

Some of the problems of diagnosis and the institution of proper treatment 
are discussed in the light of the observations in this case. 

I am indebted to Dr. Vincent C. Johnson, formerly of the Department of Roent- 
genology, University of Michigan Hospital, Ann Arbor, Mich,, for his interpretation of 
tlio roentgenograms. 
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BISI^IUTH NEPHROSIS WITH ANURIA IN AN INFANT 
Report of a Case 


Dan P. Boyette, M.D. 

, Ahoskie, N, 0. 

R eports of the toxic effects of bismuth are not new; many deaths 

occun-ed following its use. The majority of these have occurred in adults 
who have received repeated doses of the metal or who had received it by acci- 
dental intravascular injection. Anuria as a symptom of bismuth tomcity has 
been reported,^- ^ but death due to complete failure of kidney function is un- 
commoa enough to merit mention. 

Bismuth, one of the heavy metals, has been used medically for many years, 
but only recently have the toxic effects been studied.^’ ^ In general,^ its 
pharmacologic action is similar to that of mercuiy, hut the untoward reactions 
are far less frequent and are usually of a less serious nature. The toxic effects 
more commonly noted are stomatitis, gastroenteritis, neplirosis, and involvement 
of the central nervous system. The age and sex of the patient and the form of 
bismuth administered make no difference in degree of toxicity. The solubility 
of the preparation is the most influential factor, the more rapidly absorbed ones 
causing the greater protoplasmic destruction. Oil suspensions arc least danger- 
ous, and rapidly absorbable water solutions are most dangerous. Most bismuth 
compounds, when administered by mouth are not absorbed sufficiently from 
the gastrointestinal tract to allow the metal to reach any effective level in the 
blood and tissues.^ 

It has been shown that bismuth, since it is excreted mainly in the urine, 
is more toxic to the kidney than to any other organ.^ The first effect is that 
of stimulation, resulting in diuresis, without renal damage being demonstrable. 
This may be followed by oliguria, then albuminuria, and finally, true nephrosis, 
at which stage edema and necrosis of the proximal tubules of the kidney can 
be recognized pathologically. 

Complete anuria in an infant as the result of a single injection of a bis- 
muth preparation in the treatment of Vincentes gingivostomatitis is rare. It is 
felt advisable to warn of the hazards of using such a drug by reporting a case 
that terminated fatally. 


CASE keport 

2>year-old, 20^pound, female infant, was admitted to the hospital on March 
m/ , ^ "sore month for six days and anuria for thirty-six hours, 

tc oca p ysician a seen the child on the second day of illness, diagnosed Vincent 
n cc ion o e mout j had prescribed symptomatic and supportive therapy. Because 

thio bismnl • “OMted intramuscularly one-eighth of the contents of an ampule of 

t^mol, a dosage eqmvalent to 10 mg. of metallic bismuth. Within tvventy-four hours 

Gray sS'ool^ot Medldnef'wnftomSafem^N^c’^'^^ Carolina Baptist Hospital and Bowman 
•Sodium bismuth thioeiyeollate, o.s' Gm.. to be dissolved In dlsUlled tvater. 
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the child had ceased to void. On the following day (sixth day of illness) the physician 
catheterized her, but obtained no urine from the bladder. The patient was then referred 
to this hospital where she was admitted, thirty-six hours after the last urination. 

Physical examination revealed an acutely ill infant in semicoma. She could be roused 
by stimulation but was fretful and irritable. Temperature was 98° F.; pulse rate, 130; 
respirations, 24; and blood pressure, 118/88. Both eardrums were slightly reddened. The 
gums and mucous membranes of the mouth were swollen, ulcerated, and bleeding. There 
was a foul odor to the breath. The bladder and other abdominal organs could not be pal- 
pated. Dehydration was not evident. The remainder of the physical examination revealed 
nothing contributory. 

Examination of the blood revealed 12 Gm. hemoglobin, 4.8 million red cells, and 12,000 
white cells per cubic millimeter. Blood nonprotein nitrogen was 76 mg. per hundred cubic 
centimeters and the carbon dioxide combining power was 31 volumes per cent. A smear 
from the gums revealed fusiform bacilli and spirochetes. Kahn test was negative. 

The child was given 200 c.c. of 10 per cent glucose in saline intravenously immediately 
upon admission, was started on nicotinic acid, 50 mg. three times a day, and the mouth was 
washed with sodium perborate solution at frequent intervals. Fluids were forced oraUy. 
Twelve hours later the child was catheterized; no urine was' obtained. A constant drip was 
then started, and over the next eighteen hours the child received 1,300 c.e. of intravenous 
fluids. The next morning (tliird hospital day) the blood chemistry was essentially as on 
admission. (Chart I.) The child had not voided. Two cubic centimeters of aminophyllin 
were given intravenously without effect. Six hours later 40 c.c. of 25 per cent glucose with 
4 C.C. of aminophyllin were given intravenously. The child continued to be drowsy and was 
beginning to vomit occasionally. 



Chart I. 

On the fourth hospital day (sixth day of anuria) the patient was cystoscoped and 
ureteral catheters were passed. A small amount of urine (from 1 to 3 c.c.) was drained 
from each renal pelvis, but after this was obtained no more flowed from the catheters. This 
urine contained no cells and was sterile on culture. Wliile the cystoscope was in place, retro- 
grade pyelograms were made, revealing a bifid ureter on the left and a normal ureter and 
kidney pelvis on the right. Eollowing this she received 500 c.c. of 10 per cent glucose in 
saline intravenously, and her general condition continued unchanged. Blood nonprotein nitro- 
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gen remained at the same Icrcl. Because of the possibility of the anuria being on an in- 
fectious basis, the child was started on penicillin, 5,000 units intramuscularly every two hours. 

On the fifth hospital clay the patient still had not voided, and her general condition 
seemed worse. Nitrogenous retention in the blood was increasing. (Chart I.) In view 
of the seriousness of the situation, decapsulation of the kidneys was deemed advisable. Under 
ether anesthesia, the kidneys were exposed. A bifid ureter on the left and an aberrant vessel 



Fi^. l._The kidneys at to show the 
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the child had ceased to void* On the following day (sixth day of illness) the physician 
catheterized her, but obtained no urine from the bladder. The patient was then referred 
to this hospital where she was admitted, thirty-six hours after the last urination. 

Physical examination revealed an acutely ill infant in semicoma. She could be roused 
by stimulation but was fretful and irritable. Temperature was 98° P.; pulse rate, 130; 
respirations, 24; and blood pressure, 118/88. Both eardrums were slightly reddened. The 
gums and mucous membranes of the mouth were swollen, ulcerated, and bleeding. There 
was a foul odor to the breath. The bladder and other abdominal organs could not be pal- 
pated. Dehydration was not evident. The remainder of the physical examination revealed 
nothing contributory. 

Examination of the blood revealed 12 Gm. hemoglobin, 4.8 million red cells, and 12,000 
white cells per cubic millimeter. Blood nonprotein nitrogen was 76 mg. per hundred cubic 
centimeters and the carbon dioxide combining power was 31 volumes per cent. A smear 
from the gums revealed fusiform bacilli and spirochetes. Kalm test was negative. 

The child was given 200 c.c. of 10 per cent glucose in saline intravenously immediately 
upon admission, was started on nicotinic acid, 50 mg, three times a day, and the mouth was 
washed with sodium perborate solution at frequent intervals. Fluids were forced orally. 
Twelve hours later the child was catheterized ; no urine was' obtained. A constant drip was 
then started, and over the next eighteen hours the child received 1,300 c.c. of intravenous 
fluids. The next morning (third hospital day) the blood chemistry was essentially as on 
admission. (Chart I.) The child had not voided. Two cubic centimeters of aminophyllin 
were given intravenously without effect. Six hours later 40 c.c. of 25 per cent glucose with 
4 C.C. of aminophyllin w'ere given intravenously. The child continued to be drowsy and was 
beginning to vomit occasionally. 



On the fourth hospital day (sixth day of anuria) the patient was cystoscoped and 
ureteral catheters were passed. A small amount of urine (from 1 to 3 c.c.) was drained 
from each renal pelvis, but after this was obtained no more flowed from the catheters. This 
urine contained no cells and was sterile on culture. While the cystoscope was in place, retro- 
grade pyelograms were made, revealing a bifid ureter on the left and a normal ureter and 
kidney pelvis on the right. Following this she received 500 c.c. of 10 per cent glucose in 
saline intravenously, and her general condition continued unchanged. Blood nonprotein nitro- 
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gen remained at tbc same level. Because of the possibility of the anuria being on an in* 
fectious basis, the child was started on penicillin, 5,000 units intramuscularly every two bouTB. 

On the fifth hospital day the patient still had not voided^ and hex general condition 
seemed worse. Nitrogenous retention in the blood was increasing, (Chart I.) In view 
of the seriousness of the situation, decapsulation of the kidneys was deemed advisable. Under 
ether anesthesia, the kidneys were exposed. A bifid ureter on the left and an aberrant vessel 
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across the lower pole of the left kidney wliich almost divided this portion from the main body 
of the kidney were found. The aberrant vessel was ligated and cut, and the capsules of the 
kidneys were stripped loose with ease. Over the following twelve hours the child received 
intravenously 800 c.c. of fluids and 200 c.c. of plasma. 

Immediately postoperatively the infant remained essentially as before with the excep- 
tion that 5 c.c. of grossly bloody urine was obtained from the bladder by catheterization. 
Fluid intake was maintained by means of the intravenous route and hypertonic glucose solu- 
tion was injected on two additional occasions. Edema of moderate degree formed in the 
face and dependent portions of the body. On the fourth postoperative day the infant ap- 
peared definitely worse and could be roused only with difficulty. An examination of the 
blood revealed only 5 Gm. of hemoglobin and 1.6 million red cells per cubic millimeter, with 
a hematocrit of 14 volumes per cent. Blood nonprotein nitrogen was now 123 mg. per cent, 
but the other chemistries were in the range of normal (Chart I). Over the following three 
days four transfusions, totaling 420 c.c. of whole blood, were given intravenously, raising 
the hemoglobin to 11 Gm. and the red cells to 4.0 million per cubic millimeter. Concur- 
rently with this therapy the infant began voiding small amounts of bloody urine on frequent 
occasions, and her general appearance was that of improvement. 

On the sixth postoperative day (tenth hospital day) the blood nonprotein nitrogen was 
down to 61 mg. per cent. The infant was taking fluids well orally and was voiding approxi- 
mately once every four hours. Urinalysis revealed an alkaline specimen with 1 plus albumin, 
occasional hyaline and granular casts, and an occasional white cell. The edema of the patient 
was subsiding. It was felt that her general condition was greatly improved and that re- 
covery was assured. However, on the evening of that day she developed a generalized ery- 
thematous, peteclual, macular rash with generalized increased capillary fragility. The tourni- 
quet test was strongly positive. The abdomen became distended, and the liver edge was 
palpable four fingerbreadths belows the costal margin. The infant presented the picture of 
one in peripheral vascular collapse. Adrenal cortical extract therapy was begun, but the 
course was rapidly downhill, and the infant expired on the following day in spite of ah 
supportive measures. ^ 

At post-mortem examination confluent areas of ecchymosis were noted over the body 
and extremities. There was mild edema. The kidneys were pale, but did not appear en- 
larged; the right organ weighed 70 grams and the left weighed 75 grams. The capsules 
w’ere absent. A bifid ureter was present on the left, and there was infarction in the lower 
pole of the left kidney from which the aberrant vessel had been cut (Fig. 1). Microscopically, 
sections of the kidneys showed mild fragmentation of the glomeruli and lymphocytic infiltra- 
tion into the interstitial spaces, but the major pathology was widespread tubular degenera- 
tion. The tubules were dilated, filled with granular material, and the epithelium was markedly 
damaged (Fig. 2). In addition, there was congestion of the liver, spleen, and lungs, and 
pulmonary edema with bronchopneumonia. 

Chemical analysis of the renal tissue revealed the presence of 0.5 mg. of bismuth, de- 
termined by the method of Sproull and Gettler.c This was 5 per cent of the original amount 
still present fourteen days after injection and five days after restoration of renal function. 

COMMENT 

The renal damage in the case presented was a toxic (necrotizing) nephrosis 
due to the presence of bismuth, as confirmed by chemical analysis. The tubular 
epithelium was mainly affected with little change in the glomeruli, which is the 
condition usually found with toxicity due to the heavy metals. It is felt that 
the aberrant vessel present in this ease was of incidental occurrence, and that 
it played no part in the anuria. The blood in the first urine specimens obtained 
was, in all probability, due to the trauma associated with decapsulation. When 
regular flow of urine was re-established, there was a moderate amount of albumin 
and a few easts, with a small number of cellular elements, which is the condi- 
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tion one would expect in patients recovering from bismuth nephrosis. This im- 
provement continues over a variable period of time until normal renal function 
is restored. 

Toxic signs other than anuria, such as nausea and vomiting, diarrhea and 
drowsiness, may or may not be manifest. Uremic sj^mptoms appear if kidney 
function is not soon restored. Blood pressure may or may not rise and is usually 
low in the presence of anuria. Edema is uncommon until the late stages. 

It should be stressed that care is essential in the administration of bis- 
muth, or any heav}’' metal, to a child. The urine must be watched carefully, 
and any deviation from normal should be a signal for discontinuance of the 
drug, NepTirosis, if it occurs, is best treated by the administration of intravenous 
fluids and hypertonic glucose solution. Whole blood and plasma are used as 
indicated to combat anemia and h^T)oproteinemia. Vasodilators, such as caf- 
feine, aminophyllin, or theobromine, may be tried without causing further 
damage. Surgical procedures, in the form of ureteral catheterization, are in 
order to rule out mechanical blockage of the urine flow, but decapsulation of 
the kidneys should be used only as a last resort. 


I ■wish to express appreciation to Br, Jean Bailey, of the Department of Pathology, 
for her help in the post-mortem examinations, and to Dr. William A. Wolff, Chemist, for 
the bismuth determinations. 
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across the lower pole of the left kidney which almost divided this portion from the main body 
of the kidney were found. The aberrant vessel was ligated and cut, and the capsules of the 
kidneys were stripped loose with ease. Over the following twelve hours the child received 
intravenously 800 c.c. of fluids and 200 c.c. of plasma. 

Immediately postoperatively the infant remained essentially as before with the excep- 
tion that 5 c.c. of grossly bloody urine was obtained from the bladder by catheterization. 
Fluid intake was maintained by means of the intravenous route and hypertonic glucose solu- 
tion was injected on two additional occasions. Edema of moderate degree formed in the 
face and dependent portions of the body. On the fourth postoperative day the infant ap- 
peared definitely w'orse and could be roused only with difficulty. An examination of the 
blood revealed only 5 Gm. of hemoglobin and 1.6 million red cells per cubic millimeter, with 
a hematocrit of 14 volumes per cent. Blood nonprotein nitrogen %vas now 123 mg. per cent, 
but the other chemistries were in the range of normal (Chart I). Over the following three 
days four transfusions, totaling 420 c.c. of wiiole blood, were given intravenously, raising 
the hemoglobin to 11 Gm. and the red cells to 4.0 million per cubic millimeter. Concur- 
rently with this therapy the infant began voiding small amounts of bloody urine on frequent 
occasions, and her general appearance was that of improvement. 

On the sixth postoperative day (tenth hospital day) the blood nonprotein nitrogen was 
down to 61 mg. per cent. The infant was taking fluids well orally and was voiding approxi- 
mately once every four hours. ‘Urinalysis revealed an alkaline specimen with 1 plus albumin, 
occasional hyaline and granular casts, and an occasional white cell. The edema of the patient 
Avas subsiding. It was felt that her general condition was greatly improved and that re- 
covery was assured. However, on the evening of that day she developed a generalized ery- 
thematous, petechial, macular rash with generalized increased capillary fragility. The tourni- 
quet test was strongly positive. The abdomen became distended, and the liver edge was 
palpable four fingerbreadths belows the costal margin. The infant presented the picture of 
one in peripheral vascular collapse. Adrenal cortical extract therapy was begun, but the 
course was rapidly downhill, and the infant expired on the following day in spite of all 
supportive measures. 

At post-mortem examination confluent areas of ecchymosis were noted over the body 
and extremities. There was mild edema. The kidneys were pale, but did not appear en- 
larged; the right organ weighed 70 grams and the left weighed 75 grams. The capsules 
w*er 0 absent. A bifid ureter was present on the left, and there was infarction in the lower 
pole of the left kidney from which the aberrant vessel had been cut (Fig. 1). Microscopically, 
sections of the kidneys showed mild fragmentation of the glomeruli and lymphocytic infiltra- 
tion into the interstitial spaces, but the major pathology was widespread tubular degenera- 
tion, The tubules were dilated, filled mth granular material, and the epithelium was markedly 
damaged (Fig. 2), In addition, there was congestion of the liver, spleen, and lungs, and 
pulmonary edema with bronchopneumonia. 

Chemical analysis of the renal tissue revealed the presence of 0.5 mg. of bismuth, de- 
termined by the method of Sproull and Gettler.c This was 5 per cent of the original amount 
still present fourteen days after injection and five days after restoration of renal function. 

COMMENT 

The renal damage in the case presented was a toxic (necrotizing) nephrosis 
due to the presence of bismuth, as confirmed by chemical analysis. The tubular 
epithelium was mainly affected TOth little change in the glomeruli, which is the 
condition usually found with toxicity due to the heavy metals. It is felt that 
the aberrant vessel present in this case was of incidental occurrence, and that 
it played no part in the anuria. The blood in the first urine specimens obtained 
was in all probability, due to the trauma associated with decapsulation. When 
regular flow of urine was re-established, there was a moderate amount of albumin 
and a few casts, with a small number of cellular elements, which is the condi- 
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alone and reports favorable results in a young man treated fourteen years pre- 
viously so successfully as to be able to assume active duty in the Arm3^ 

The following case is one of angioma of the vertebrae. 

E. L., a white hoy, 'aged years, was ad milted Oct. 2, 1043, to the neurological 
service of Bellevue Hospital because of increasing numbness of tlic legs with weakness and 
loss of function of eight weeks' duration. Temporary diagnosis of a spinal new growth 



Figr. 1.‘ — ^X-ray of involved vertebrae, Oct 6, 1943. 





FIs. 2— x-ray of Involved 



vertebrae after treatment, Feb. 24 , 1944, 


VERTEBRAL HEMANGIOLIA IN CHILDREN 


Ira I. Kaplan, M.D., B.Sc. 

New York, N. T. 

T he usual hemangioma seen in children referred for irradiation is the super- 
ficial lesion or birthmark on the skin. Hemangiomas are congenital to quote 
E^ving^ ‘‘of early development, slow in growth and benign in course.’^ Such as 
appear on the face are most readily recognized and usually attended to early 
for cosmetic reasons. The less common hemangioma is that involving bone, 
whose symptoms resemble various other conditions, and where only the x-ray 
examination suggests an hemangioma by reason of the characteristic striated 
effect. The child usually complains of pain in the back and gradually exhibits 
signs of functional disturbances of the limbs. During the past two decades 
there were but five cases of bone hemangioma referred for treatment to the 
Radiation Therapy Department at Bellevue Hospital, and the case reported 
herein is the only one in a child with vertebral involvement. 

GeschicMer and Copeland^ report that the number of verified cases of 
bone hemangiomas, is small. In most instances their finding is incidental to ex- 
amination following trauma or in cases invohdng the spine when neurological 
symptoms demand attention. The x-ray shows a characteristic soap-bubble 
effect. 

Friedman^ describes as follows the x-ray appearance of hemangioma of 
bone: “Benign angioma in bone is revealed in the early stages as a circum- 
scribed area of rarefaction ; later, the presence of coarse striations and, at times, 
loculations is also observed. The tumor in flat bones is usually revealed by the 
characteristic “sunburst” trabeculations radiating from a common center. The 
lesion in tubular bones may cause cortical destruction but no periosteal per- 
foration, hence the tumor is well circumscribed even beyond the confines of the 
involved bone.” 

According to Blackford,^ “Hemangiomas of the vertebrae have been noted 
in more than 10 per cent of a large series of routine autopsies, more commonly 
in older persons and in females.” X-ray reveals coarse, vertical striations and 
trabeculations which may extend to the pedicles. The vertical diameter of the 
body of the vertebra and the intervertebral spaces are not disturbed. Symptoms 
are due not so much to the p>resence of hemangioma as to the encroachment on 
the spinal canal, with effects due to compression of the cord. When they occur 
in young males, Blackford says, they seem to cause symptoms relatively often. 
He also states that when symptoms suggest tumor of the spinal cord possibility 
of hemangioma of the vertebrae should be borne in mind. 

In cases of hemangioma of the vertebrae, if diagnosis is made before ir- 
reparable damage to the cord has taken place irradiation may be expected to 
effect a cure and Blackford reports cures in twelve cases treated by irradiation 

TYom the Radiation Therapy Department, Bellevue Hospital. New York University Col- 
Icgc of Medicine. 
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^\as made, but the x-ray at Ibis was of hi»mnugioma (Tig. 1), On Oct. 0, 1943; 

a lannucctomy performed at tbc lr\cl of <b(‘ third to the bixiU dorsul 'crtchrae* A see- 
tion of tissue uas removed for b\opsy and tbe palbotogy proved the lesion to bo a hemangioma. 
At this time there was complete inability to mo\e the legs and some pain in the spine. He 
was referred to the Kadiation Therapy Department for further treatment and on Oct. 27; 
1943, x-ray therapy was started and continued until Kov. 9, 1943. High voltage x-ray filtered 
through 0.5 copper was administered and 2;000 r was given o\er the area Of the fourth to the 
eighth dorsal ycrtcbrac. Slight impro\ement followed. On Tan. 19^ 1944, after a second 
course of x-ray admini’^tcred from Jan. 9 to 19, 1941, with 2,000 r given, noticeable improve- 





Ffe. 5.^A picture showing present cooUltjop heaifiri 

lowing operation ana treatment ‘I*® ®hiia fol 

ment followed. From Feb. 24 , to Jlarch 

directed at the anterior vertebrae areas tliTmifri er course of x-ray therapy was givez 

From April 13, to May 31, 1944 f&e mediastmum; jlOO r was administered 

X-ray examination on Feb. 24 1944 (Vicr p\ ^ of 1,500 r was administerec! 

the condition of the boy was markedly imil ^ \ ^ owed the striations in the vertebrae, hu 
difficulty, and there was no interferenw nith cfadeLf'^ ^itbov: 

19i4, showed no cs<>cnt!al change in the anno-T examination on April c 

The clinical condiUon, howerfr, “ t "®rtebme 

was up and about, walhlng wi.houfdi.c.trd aTp" S" n^f S: 



The Social Aspects of Medicine 


I wrote Professor Lichtenstein Several months ago asking him if he would not write 
an exposition of the Swedish system of medical care, with his criticisms, for the Jotjp.nai, 
or Pedutrics. 

I think that every member of the Academy ought to read it in order that he may become 
conversant with the system of medical care in another part of the woud. I shall try later 
to obtain expositions of the sj’stcm of medical care 'now in operation in England and of 
the one in Kew Zealand. 

E. A. P. 


THE SYSTEM OP MEDICAL OAEE OP CHILDREN IN SWEDEN 

A. Lichtenstein 
Stockholm, Sweden 

Sweden is one of the smaller countries of Europe as regards population, the number 
of inhabitants on Jan. 1, 1945, being 6,597,348. In area, however, (449,000 square Idlometers) 
the country is relatively large, somewhat smaller than France and nearly 50 per cent larger 
than Great Britain and Ireland. The countrj' is, therefore, in parts very sparsely populated. 
Industrialization has led to an increasingly large influx into the cities. This is shown by 
the following figures: 

Crrr Inhabitants in Per cent of the Whole Population or Sweden 
Tear 1840 1860 1880 1900 1920 1940 1945 

Per cent 9.67 11.26 15.12 21.49 29.40 37.24 41.49 


Sweden is divided into twenty-four counties. The six largest towns do not belong to 
any connty but have their own independent administrations. These towns are: Stockholm, 
with a population of 654,864; Gothenburg, with 309,348; Malmo, with 167,885; Norrkoping 
with 75,792; Halsingborg, with 65,375, and Gavle with 40,988. All these figures are for 
Jan. 1, 1945. 


Medical Training. — Medical training is long and thorough, and takes, as a rule, 
from eight to ten years after matriculation (Studentexamen) which is usually taken between 
the ages of 18 and 20, Medical training is paid entirely by tbe state. Apart from certain 
special courses, medical students do not pay any fees for instruction, which means that even 
those of limited means can study medicine. Every medical student does a three-month course 
in pediatrics, which has been an obligatory examination subject for more than one hundred 
years. 


Specialist Traininff. Specialist training takes^ in most cases, at least three years. Due 
to an insufSciency of salaried posts, specialist training cannot, as a mle, be started before 
from two to five years after the qualifying medical (Licentiate) examination In order to 
advertise as a pediatrician, three years at least of hospital training'at a duldren’s hospital 
are required, or, as an alternative, at least two years ^ similar training in addition to a third 
year which can be devoted entirely to internal medicine or epidemiology, and partly to 
other fields of medicine important to a pediatrician, such as pulmonaTy tuberculosis, otoloffr 
orthopedics, psychiatry. The number of qualified pediatricians is for the moment o^y 
about 120. . ^ 

TJ^ Cmtrolof Beam Service and Medical Care.— The control of the health service 
and meaical care is entmstea in Sweden to the Medical and Health Board, organized in dif- 
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dence of paralysis in any part of the body. (Not always in cases of bone lesions does definite 
change appear in the x-ray film, though clinical improvement is quite marked. This ex- 
plains the similarity in the roentgenographs before and after treatment in tliis case.) 

The patient was discharged home and kept under observation. In March, 1945, roent- 
genograms were again taken of the spine and a moderate resolution of the lesion was noted, 
there was increased density, probably due to the deposition of calcium from irradiation. 

Examination of the boy on April 20, 1945, revealed a good general condition with gain in 
weight. He walked well without assistance, and had no complaints. 

Because of the picture of residual involvement in the affected vertebrae further x-ray 
therapy was advised and during the period April 26, to June 1, 1945, 1,000 r of high voltage 
x-ray therapy was administered to the involved dorsal vertebrae area. 

On June 11, 1945, he was again examined. His general condition was excellent; there 
were no complaints, posture was good, and there was no paralysis. 

At time of writing (August, 1945) the lad was at home, free of symptoms, happy, lively, 
and carrying on in the usual manner of boys. There has been no retardation of body growth 
and he stands erect without difficulty. 

Addejidum . — The boy was again seen January, 1946, in good health. 

SUMMARY 

Hemangioma of the bone is not common. It frequently involves the spine. 
Irradiation is the method of choice. Surgery is recognized in some cases to re- 
lieve pressure on the cord. A case is reported showing the favorable results of 
treatment. 
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have liim insured as a general rule without a special fee. For such a child; compensation 
for medical care is given in the ease of sickness. 

At the end of the calendar year 1943*1044, 2,147,174 persons were members of approved 
sick relief funds, a figure corresponding to 41.5 per cent of the population of the country 
over the age of 15 years. At the same time, 703,184 children were insured through the 
membcrslup of their parents, corresponding to 5G.4 per cent of the children of the country 
under the age of 15. 

The sick relief fund movement, of which membership has hitherto been voluntary, 
has, it is true, spread widely, and the number of members has increased very rapidly. In 
spite, however, of the relatively low' contributions to bo paid, a large number of those who arc 
worst oft financially arc still not members. The Government, after an investigation which 
has already been carried out, now intends to propose a general obligatory sick relief fund 
insurance for eveiy'onc, a project which seems likely to be enforced in the very near future. 

The Senior Medical Officers . — The senior medical otEcers of hospitals are appointed by 
the state at the suggestion of the ^Medical and Ilealth Board. These doctors are either 
appointed for the entire period until retirement wdth pension (which in Sweden is C5 years of 
age) or for a certain period (as a rule from live to ten years), in which case the appointment 
is usually renewable until the age of retirement is reached. Chief medical officers can, there- 
fore, in practice not be dismissed unless they commit some serious error in the discharge 
of their official duties, or a breach of tho common law. 

House Physicians and Assistants . — House physicians and assistants are appointed by 
the principals of the hospital in question, usually for a period of from one to five years. 
The appointments can, as a rule, be renewed once, or even several times. Due, however, to the 
lack of a sufficient number of salaried appointments, there is at present a tendency to try 
to limit the years of appointment for house physicians and assistants, and at the same 
time to create assistant Chief Medical Officers posts which can be held for a longer period. 

The. doctors appointed at the hospitals are paid by the principals of the hospitals. 
The Chief Medical Officer is responsible for the examination and treatment of the patients 
admitted to the hospital and also for the reception and treatment of patients in the dis- 
pensary. In ^he latter case, the fees to be paid, partly voluntarily and partly through 
agreement, have* been fixed so low that it is possible for practically any sick person to visit 
a specialist. Th^sick relief fund pays a certain part of the doctor's fees for its members. 
Besides his hospital work, the specialist has the right to private practice and is, in this in- 
stance, not bound by any fixed scale of fees. 

In the children's hospitals in the larger cities there are, as a rule, outpatient depart- 
ments where persons of little or no means can receive specialist treatment at a very small 
fee, usually paid by the sick relief fund. This fee is, as a rule, about 1 to 2 Swedish crowns 
per visit (from 25 to 50 cents), and no fee is charged if a so-called social certificate of lack 
of means is produced. 


The Care of Outpat.'ents.-The care of outpatients is given in large cities by pediatri- 
cians and in the countryside by practicing doctors and provincial public health officers. 
The two latter groups of doctors have, as a rule, no very extensive pediatric training. 

The Pharm^ Sjfefem.-The pharmacy system in Sweden is based upon personal con- 
cession by the Government to a vacant pharmacy. The sale of medicines, especially of 
poisons, is in general restacted to the phar^cists. The supervision is vested in the Medical 
Board, which also fixes the prices of medicines by a tariff issued once a year 

Prophyl^tic I'reatmenf.--Prophylactic treatment begins with prenatal care during 
pregnancy This is given partly at maternity centers and partly by private physicians^ 

figure fiafi risee in 1940 to 65 per cent, and in I 943 to 73 per CCTt Iioepttals, the 

The care of infants and sick infants t. 

unsatisfactory, on account of unsuitable premises and a lack bnih ^®en 

Tsuitable personnel for their care. ^ ^ quantitative and quaMtative, 



504 


THE JOURNAL OP PEDIATRICS 


ferent medical bureaus for hospitals, medical practice, hygiene. The Board is assisted by 
a scientific council composed of members representing different specialities, medicine, surgery, 
pediatrics, child welfare. 

The Treatment of Inpatients . — The treatment of inpatients is cared for by hospitals, 
owned and operated by the county councils or, in the case of the above-mentioned six towns 
by their municipal authorities, with the help of taxation. As a rule, only the university 
clinics are built by the state, partly in cooperation with the counties or, in Stockholm, with 
the municipal authorities. The care of the physically sick devolves therefore upon the local 
authorities. The institutions for the care of the mentally diseased, on the contrary, are 
mostly built by the state. 

It is our aim to have a central hospital with special departments of all kinds in every 
county. The care of sick children was, however, for a long time neglected by the state and 
the municipal authorities, and was cared for by private charities. Nowadays, however, 
children’s hospitals and cliildren’s wards in the hospitals are built by the counties, with the 
aid of state contributions both for the actual building and for maintenance, at a rate based 
on the provision of two hospital beds for children per 10,000 inhabitants. Besides these 
cliildren’s wards in the county hospitals, there are university clinics (two in Stockholm, one 
in Upsala, and one in Lund), as well as children’s hospitals or children’s wards in each of 
the above-named six larger towns. At the present moment, the number of children’s hospitals 
and children’s w’ards in Sweden is twenty-four, with altogether about 1,300 beds. A number 
of new children’s wards are planned and are partly in the process of building. 

Caro at the county hospitals is intended, in the first place, for those actually resident 
in the county. At the university clinics and to a certain extent at other children’s hospitals, 
patients are accepted from any part of the country. State contributions to the maintenance 
make it possible for the costs to the patients to be kept on a very low level. As a rule, 
the cost per day at a children’s hospital is 1.50 Swedish crowns (about 40 cents). These 
costs, which include x-ray and other special examinations, are paid for entirely by the -sick 
relief funds for their members. The remainder of the actual cost, which amounts to from 
eight to ten times more than the sum actually paid by the patients, is taken care of by the 
principals of the hospitals and, in the case of children, with the help of state subsidies. 

Sick :ReUef Since 1931, the sick relief funds are regulated by the state.* Those 

contributed to by the state are known as approved sick relief funds, an^j.re under state 
control. Such a sick relief fund is legally bound to accord to its members^rtain minimum 
advantages in the form of sick pay and maternity help. Due to state subsidies", the con- 
tributions of members to the funds can be kept very low, which allows even those with very 
low incomes to become members. The benefits offered by an approved sick relief fund are 
therefore considerably higher than those corresponding to the contributions paid into the 
fund. 

Sick pay consists partly of compensation for medical care for the direct costs of the 
sickness (for medical attendance a maximum of two-thirds of the cost, and ior hospital 
treatment the entire costs in a public ward), and partly of sick pay, which constitutes a 
certain compensation for partial or total loss of earned income due to inability to work 
during the period of sickness. This is calculated at a fixed sum per day. 

Since the compensation for medical attendance is calculated at two-thirds of the cost, 
according to a fixed so-called '^medical care scale,” intended only to regulate the financial 
relations between the insured person and the sick relief fund and not as a binding scale of 
charges for the doctor, it carries with it the important advantage both for the patient and for 
the doctor, that the patient can be attended by the doctor of his choice, even if he is a specialist 
with relatively high fees. In the latter ease, however, the insured person must himself con- 
tribute a larger sum of money than were he to be attended by a general practitioner. 

Maternity aid, which is given to every woman member of the sick relief fund when 
she is confined, consists of a cash sum of money, at present at least 110 Swedish crowns (as 
a rule, 125 Swedish crowns). 

Entry into the sick relief fund can, as a rule, take place between the ages of 15 
and 45* A member who registers his or her healthy child under the age of 15 years can 
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CONCLUSIONS 

Child mortality in Sweden is low and is continually on the decrease. In 1900, infant 
mortality was 7 to 8 per cent; in 1930, G per cent; in 1940, 4 per cent; and in 1944, 3 
per cent. The neonatal mortality (death in the first week after birth) has, houe\er, de- 
creased only very slightly, and today constitutes, therefore, a higher percentage of infant 
mortality than previously. It is hoped, through improved care during confinement, and 
more elficicnt care of the newly bom child, under the Bupervision of pediatricians, to decrease 
the earlv infant mortality. At the moment, special interest is paid to the care of premature 
infants.^ They arc taken care of, in an increasingly greater number, at children's hospitals. 

As can be seen from this account, we have in Sweden a combined system of state 
and private medical care. The state and t!ic municipality, partly with the help of the 
sick relief funds, ensures that cveiy* sick person, irrespective of his financial situation, has 
the opportunity of obtaining the best possible medical care either in the hospitals or out- 
side. To this end, the best specialists in the country in various fields are available as 
salaried medical officers at hospitals and as doctors for outpatients. The patient has, to a 
great extent, a free choice of physician. In my opinion, the free choice of a physician is 
aecessary, for ihc patient, and for the physician, even in the case of memders of sich 
relief funds, which embrace the largest proportion of ihc country's population. The medical 
profession in Sweden is free, so that the individual doctor can, within a wide boundary, of his 
own free will choose the place and t^’pe of his activities. Even doctors appointed by the state 
or the municipalities are entitled, in so far as their work at the hospital permits, to carry on 
their profession with complete freedom. 

This system has, in my experience, functioned well, and on the whole fulfills the wishes 
of both the patient and the doctor. It is my opinion that a substantial state subsidy and 
control is necessary, if the health and care of the sick in a country are to function effec- 
tively and satisfactorily. The fears expressed by some doctors, that a state activity as 
regards medical care would hamper or prevent the practicing doctor’s exercise of his 
profession, have proved themselves to be unjustified. On the contrary, the work, for example, 
vt the child welfare centers has increased the interest of the public in child welfare and 
the Care of sick children, and private pediatricians are sought in an ever-increasing degree. 
Such a development, however, presupposes that the state medical activities are not so 
orgai^ed as to .make private medical practice impossible. Z fear that should medical 
activities be entirely controlled by the state, this would, in aU certainty, lead to an un- 
ortunate medical bureaucracy and also to an eliminatxon of the personal contact between 
® patient and the doctor, which is a necessary condition for oXl good medieeX acti/oity. 
nch a^ socialization would mean, for the medical profession, a lowering of the standard 
^ c is in direct opposition to the interests of the country. The duty of the state, is, 
owever, to organise medical care in such a manner that every person, irrespective of his 
income, can procure the best preventive and curative medical care. 

In my opinion, the Swedish system shows very clearly that this can be done without 
unaenmning private medical practice. 


Dr. Edwards A. Park 
Johns Hopkins Hospital 
Baltimore 5, Maryland 
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It is only recently that pediatricians have been given the opportunity of working on 
a large scale at maternity hospitals. At the present moment, in Stockholm, for example, 
a pediatrician is appointed at every maternity hospital, with the task of supervising the 
care of the infants and of treating sick infants there, 

Sweden has, since 1937, a state organization of maternity and child w’elfare centers 
covering the whole country. These are organized as follows: Maternity centers of Type I 
and child w^elfare centers of Type I are under the charge of, respectively, a specially trained 
obstetrician or pediatrician, as a rule the chief medical officer of a department of the hospital, 
with a full-time nurse to help liim. Corresponding centers of Type II are designed for 
towns and closely populated areas without access to specialists. Type HI are known as 
maternity and child welfare stations and are spread over the whole country. At these 
stations, the care of the mothers and children is entrusted to the pro’nneial medical health 
officers, with the aid of the district nurses and district midwives. 

In 1944, there were 26 maternity centers of T^'pe I, 77 child welfare centers of 
Type I, 33 maternity centers of Type II, 31 child welfare centers of Type II, 31 combined 
maternity and child welfare centers of Type II, and 416 combined maternity and cliild wel- 
fare stations (Type III) with 587 affiliated branches. The sum total of maternity and 
cliild welfare centers was, in 1944, 1,193, and the number of surgeries held 45,601. 

Care at maternity and child welfare centers is entirely free of charge. Where 
necessary, prophylactic medicines, cod-liver oil, calcium and similar supplies can be requisi- 
tioned free, and are paid for by the state. Only health care can be obtained at the child 
welfare centers, but at the maternity centers, sicknesses are also treated. 

Health control at child welfare centers is entirely voluntary, but attendances must 
be considered as good. Of 133,167 children bom in 1944, 106,899 were under control, a 
figure which corresponds to 79 per cent. In certain of the larger towns, the percentage 
under control is even higher. For example, in Gothenburg, the figure is 90 per cent, and in 
Norrkoping, nearly 90 per cent. 

This care covers the first "year of life. We are endeavouring to place children over 
the age of one year under the control of the centers. In Stockholm and Gothenburg, all 
children to the age of entering school already have tliis possibility. In other parts of tke 
country, children to the ages of 2 to 3 are under control. The organization already described 
is in the process of rapid development. The lack of a sufficient number of trained pediatri- 
cians and ‘ insufficient pediatric training for state-appointed public health officers, constitutes 
a certain difficulty in the growth of the plan. An improvement in this situation is under 
way. 

Sealth Care of Children of School Age , — Health care of children of school age is 
entrusted to the school doctor, who is assisted by a school nurse. The system of school 
doctors, which has for a long time left much to be desired, has now an organization covering 
the entire country. The aim is to place every child at school under the care of a competent 
school doctor. Training in pediatries is, as a rule, a deciding factor in the appointment 
of a school doctor. 

Menial Care in Schools , — Mental care in schools is rapidly increasing. Preventive 
and medical mental care of children is at present also organized by the State. We aim at 
having as a leader of this activity a child psychiatrist in each county, assisted by a 
psychologist and social assistants. This organization however, has only hitherto been prac- 
ticed on a very small scale. 

In the largest cities there are special advisory bureaus to deal with questions of child 
guidance. Children who have educational difficulties and difficulties of adaptation are also 
accepted in large numbers at the children’s clinics for more thorough investigation. 

Care of Mandicagped and Oth^s , — The care of the blind, the deaf and dumb, invalids, 
epileptics, and mentally deficient is taken care of by special organizations. A description 
of the activities of such organizations would take up too much space here. The costs of 
such care are borne partly by the state and partly by the municipalities by means of 

taxation. 
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I would stress the fact that this comprehensive survey is being made by physicians 
themselves and could be a model for other professional groups to follow. 

Tho pamphlet Stepping Stones to Begimeniaiionj which has provoked this discussion, does 
a disservice to tho profession. We should set our eights higher. If we do not, we will miss 
the boat. 

Aixxakdee T. MartEv M.D. 

107 East Soth Street 

New York City. 


Dear Dr. Park: 

In recent years a number of bills have been introduced in Congress and in State Legis- 
latures which would authorize the appropriation of considerable sums of money to finance 
Medical Care Programs. There has been considerable criticism and opposition to these bills 
on the basis that they would result in a government dominated medical profession, and that 
this would mean a poor type of medical care. 

It is generally accepted that there is a considerable group of the population, perhaps 
one third, which cannot aftord to purchase the medical care which they need. It is also 
recognized that voluntary insurance plans can hope to provide care only to those individuals 
in families with sufficient incomes to pay the insurance premium. This leaves the indigent 
and medically indigent groups still to be provided for. 

^ Most of the criticism of pending medical care bills has failed to offer alternative sug- 
gestions which would meet the need. In order to obtain further constructive thinking on 
these points, will you ask pediatricians to send suggestions to your column as to ways in 
which public tax funds could be used to bring medical care of high quality to the masses 
of the population who need it. 

Yery truly yours, 

Deak Pobeets 



News and Notes 


The deaths of the follomng Fellows have been reported to the JouRNAii: 

Dr, G. E. Harrison, Mason City, Iowa 
Dr, J, Herbert Young, Boston, Mass, 


' Dr, Harrison S. Collisi, who retired from the United States Army with the rank of 
Colonel in December, 1945, has been named medical director of the Planned Parenthood 
Federation of America, Inc. 


The Michael Keese Hospital Post-Graduate School with the cooperation of the members 
of the Department of Pediatrics, University of Chicago, and Loyola University School of 
Medicine, will offer a course in Pediatrics. The course will be held at Michael Keese Hospital 
from May 1 to May 29, 1946; full time; tuition, $100. Write to Dr. Samuel Soskin, Dean, 
Michael Keese Hospital Post-Graduate School, Twenty-ninth Street and Ellis Avenue, Chicago 
16, 111. 


The Pediatrician and the War 


Promotions of the following Fellows have been -reported to the Journal: 

Captain William T. Ball, Charleston, S. C., to Major 
Lieutenant Colonel Le'wis Webb Hill, Boston, Mass., to Colonel 


Colonel Warren C. Fargo, Cleveland, Ohio, has received the Legion of Merit Medal for 
his work at Fort Sam Houston. 


The f ollo\ving Fellows have been relbased from the Armed Services ; 

Dr. Charles E. Anderson, Jr., Shreveport, La. 
Dr. George E. Anthony, Flint, Mich. 

Dr. Lawrence C. Bachmann, Pittsburgh, Pa. 

Dr. William J. Ball, Charleston, S. C. 

Dr. Jack Basman, Charleston, W. Va. 

Dr. Franklin A. Benes, Shaker Heights, Ohio 

Dr. Arthur P. Black, El Paso, Texas 

Dr. William W. Briant, Jr,, Pittsburgh, Pa. 

Dr. Hugh A. Carithers, Jacksonville, Fla. 

Dr. Sims A. Chapman, New Orleans, La. 

Dr. E. H. Christopherson, San Diego, Calif. 

Dr. Enos Paul Cook, San Jose, Calif. 

Dr. Kobert J, Cooper, Pontiac, Mich. 

Dr. Paul C. Crone, Cleveland, Ohio 
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Br. Joseph H. Davis, Palo AUo, Calif. 

Dr, Harry P. Dietrich, Beverly Hills, Calif, 

Dr. George D. Doroshow, South Gate, Calif. 

Dr. B. Cannon Elcy, Boston, ^lass. 

Dr, li. il. Epstein, El Paso, Texas 
Dr. Geoffrey W. Esty, Westfield, N. J. 

Dr. Merrill W. Everhart, Dallas, Texas 
Dr, Herman W. Father, Petersburg, Va. 

Dr. Warren C, Fargo, Cleveland, Ohio 
Dr. Clarence DLxon Fowler, Atlanta, Ga. 

Dr, Stanley S. Freedman, Providence, B, I. 

Dr. Leo S. Friedman, Cincinnati, Ohio 
^ Dr. Han^ey F, Garrison, Jr., Jackson, Miss. 

Dr, Eugene Gettleman, Sherman Oaks, Calif. 
Dr. Ernest L. Glasscock, Kansas City, Mo. 

Dr, John K, Glen, Houston, Texas 
Dr. Moe Goldstein, Forest Hills, L. L, N. Y. 
Dr. Milton M. Greenberg, Washington, D- C. 
Dr, Leo Grossman, Miami Beach, Fla. 

Dr. Daniel C. Hackett, Rochester, N. T. 

Dr. Salmon R. Halpem, Dallas, Texas 
Dr. Albert S. Harden, Jr,, Maplewood, K. J. 
Dr. Paul Harper, Bridgeport, Conn. 

Dr. Joyce I. Hartman, Cleveland, Ohio 
Dr. Anna Luvem Hays, Tulsa, Okla. 

Dr- George Heller, Englen*ood, N, J, 

Dr. A- Morgan Hill, Grand Rapids, Micb. 

Dr. Iicwis Webb Hill, Boston, Mass, 

Dr, F. Read Hopkins, Lynchburg, Va. 

Dr. William A. Howard, Washington, D. 0. 

• Dr. James G, Hughes, Memphis, Tenn. 

Dr. Martin J. Hurst, Hollywood, Calif, 

Dr. Benjamin M. Khgan, Richmond, Va, 

Dr. Joseph M. Klein, Wilkes-Barre, Pa. 

Dr, George S. Littell, Plainriew, Texas 
Dr. Russell W, Mapes, Beverly Hills, Calif. 
Dr. Herman B. Marks, Pavrtucket, R. I. 

Dr. John Walker Maroney, Wilmington, Del. 
Dr. E. J. Martoccio, Htica, N. Y. 

Dr. R. A McGuigau, Evanston, HI. 

Dr. John G. McKittrick, Burlington, Iowa 
Dr. Henry S. Meyer, Houston, Texas 
Dr. John Pleek Miller, Newark, Ohio 
Dr. Stephen Dow Mills, Westfield, N. J, 

Dr, John McKenney Mitchell,' Rosemont, Pa. 
Dr. H, J. Morrison, Savannah, Ga. 

Dr, Paul K. Morrow, Omaha, Neb. 

Br. Samuel J. Nichamin, Detroit, Mich. 

Dr. Ernest L. Noone, Drexel Hill, Pa. 

Dr. Mwaxd T. O’Donnell, Wilnungton, Del. 
Dr. Owen S. Ogden, Louisville, Ky. 

Dr, Alfred W. Pinkerton, Lima, Ohio 
Dr. Harold D. Pyle, South Bend, Ind. 

William A ReUly, San Francisco, Calif. 
Dr. Harold E. Roe, Pomona, Calif. 
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Dr. H. A. Rosenberg, Waterbury, Conn. 

Ur, Herman Sclineck, New York, N. Y. 

Ur. Joseph Schwartzman, Brooklyn, N. Y. 

Ur. Charles Lee Shafer, Mansfield, Ohio 

Ur. Jolm J. Shields, 7500 Brookfield Road, Philadelphia, Pa. 

Ur. H. Herman Shuman, Springfield, Mass. 

Ur. Carl E. Sibilsky, Peoria, 111. 

Ur. Henry Siegel, Uetroit, Mich. 

Ur. Walter J. Siemsen, Kalamazoo, Mich. 

Ur. Irving Silverman, Roxbury, Mass. 

Ur. Lendon Snedeker, Boston, Mass. 

Ur. George E. Stafford, Lincoln, Neb, 

Ur, Albert P. Stein, Chicago, 111. 

Ur. Neil C. Stone, Poughkeepsie, N. Y. 

Ur. Vincent G, Tosti, Ridgewood, Queens, N. Y. 

Dr. Alfred A. Trivilino, Jamaica, N. Y. 

Ur. James H. Wallace, Oak Park, 111. 

Ur. Charles E. Ward, Jackson, Miss. 

Ur, Thomas S. Weaver, Nashville, Tenn. 

Ur. George H, Wegmann, Milwaukee, Wis. 

Ur, Robert L. Wilder, Minneapolis, Minn, 

Ur, R. E, Williams, Chicago, HI. 

Ur. Sheri J. Winter, Uayton, Ohio 
Ur. Irving J. Wolman, Philadelphia, Pa, 

Ur. J. Andreas Wunderlich, Jr,, Pittsburgh, Pa, 



Book Reviews 


Your Cliild Prom One to Six. Children's Bureau Publication 30, U. S. Department of 
Labor, 'Washington, D, C,, 1945, 146 pages, (j^^ay be obtained from the Superintendent 
of Documents, U. S. Government Printing Office, Washington, D. C.) Price 15 cents. 

This 1945 revision of Child Cave — -The Trcschool AgCf which was first published in 
1918 and has had several earlier revisions, is the soundest and safest book in print to place 
in the hands of the average mother with a young child. It has been carefully ^Titten and 
the text reviewed by a number of outstanding pediatricians, child ps^'chologists, and 
psychiatrists. The text is closely in keeping \\*ith modern thought and is free from the 
didactic rigidity which marred the earlier editions. The authors in a remarkable way 
have put technical thought and procedures into good simple English which does not need 
a glossary or dictionary to be understood. It should and mil have a tremendous circulation 
as every doctor can recommend it to the parents of young children. The authors and Chil- 
dren's Bureau are to be congratulated on having produced such an excellent book on child 
care and training. 

B. a V. 


Men Without Guns. The Story of Army Medicine, Text by DeWitt Mackenzie. Illustrated 

^ color), from the Abbott Collection by Contemporary Artists, 
Pluladelphia, 1945, The Blakiston Company. Price $5.00. 

tn profession, but also the people of the United States are indebted 

wnrvlf + 1 . "nr making possible this remarkable graphic presentation of the 

Colonel Hownra Army in World War 11. The idea originated with Lieutenant 

Lowenthal of thA T’*' another Howard Baer, the artist, and Beeves 

and file of Ameriet^^ TV available to the rank 

With the anuTAv / v c ^ Sroup interested the Abbott Laboratories in sponsoring the project. 

.k.leh ,,m, the i o7n, MeJi,,! “* ““ “ 

» . ‘"P 

reproductions which have been appearin?^ in^r^ carefully put aside in their portfolios the 
Abbott Laboratories. Now a selection' L I t months in the monthly bulletin of the 
excellent text by DeWitt Mackenzie, war an^lysHf ^ together in the volume with an 
sketches, as would be expected from the na^rrof tl, many of the 

not a few in their composition feeUnir ^ “iou™alese” in character, 

them stand by themselves. Amo’ne which make 

"Night Duty" by Franklin Boges- "J„cf “Anopheles Home Front" and 

Benny; "Eetum Cargo" and “Fireside P e Sot’ert 

in China" and the jungle pictures bv TJ Lawrence Beal Smith; “Pack Train 

Hour" by Joseph Hirsch. The Wat Shift" and “Italian Bush 

reproductions for some reason or another e printing are exceUent, but the color 

bulletins. good as the reproductions in the Abbott 

portrait of the work of the MeW^wf if ! Government. Certainly this vivid 

A young veteran of New Guinea, Levte Priae. 

before Christmas summed it ^ HfplS ? ^ys 

at the pictures. All he said as^heSsed i waT 

It was, God, those medical guy^ did a swell job.^' 

B. a V. 


Kia 
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Journal of the History of Medicine and Applied Science. Published quarterly by Henry 

Schuman, New York. 

^ The appearance of a new journal in medical literature is always a matter of interest, 
and worthy of examination and note. Wlien a new journal in the history of medicine is issued, 
special recognition must be given. Such is the case with this new Journal which made its ap- 
pearance in January, 1946. It is edited by Dr. George Rosen ^Wth an able and representative 
group serving on the editorial board and as consulting editors, the latter group including 
representatives of many foreign coimtries and many persons in this country whose names are 
familiar in the held of the history of medicine. 

As stated in the introductory article by the Editor, there is only one other publication 
in this field in this country, the BuUetin of the History of -Medicine. The new Journal will 
supplement the Bulletin and provide another focus for studies in medical history. Contribu- 
tions on all aspects of the history of medicine, public health, dentistry, nursing, pharmacy, 
veterinary medicine, and the various sciences that impinge on medicine will be published. 
Papers dealing with limited and specific subjects will be supplemented by occasional articles 
of wider scope that summarize certain important fields and outline the broad trends in them. 
Several review articles by competent investigators are contemplated. 

The first number contains ten original articles of a wide range of interest. There is 
also a section entitled Notes and Queries, and an abimdant section on Book Reviews including 
those of historical interest. 

The publisher is Mr. Henry Schuman of New York, long kno^vn to students of medical 
history and to collectors of medical publications of historical interest. His own personal in- 
terest in this field will insure proper guidance for the Journal. It is unusual to find a pub- 
lisher and an editorial staff with such close common interest. A small amount of appropriate 
advertising appears in the back section. 

The form of the first issue as an example of the Journal is satisfying. Laid paper is 
used which carries printing and illustrations to good advantage. Half-tone cuts are used for 
inserts. The over-all appearance and effect are pleasing. The printing is done by a well-known 
firm recognized for high quality of printing standards. 

The Editor states several reasons for the decision to issue another publication in medical 
history. It may be added that during these times when everybody feels that great progress 
is l)eing made in civilization and in education, science and allied fields, it is helpful occasionally 
to pause to consider how much is real progress and how much is only change and rearrangement 
of ideas and feelings. When one pauses, so to speak, to catch breath and look around, it is 
necessary always to look backward. It has long been recognized that history moves in cycles. 
New facts are constantly added, but human thinking and utilization of those facts may not 
always be a forward movement. It is fortunate then, that such publications as this Journal 
help to bring the hindsight to our perspective and to make the past part of the prologue. 

H.' M. 

In the Doctor's Office. Esther Jane Parsons, Philadelphia, 1945, J. B. Lippincott Company, 

295 pages. Price $2.00. 

This is a small book packed full of sound principles and philosophy, useful facta and 
information, advice and caution and satisfaction. It is good reading for the doctor to see 
where his responsibilities and difficulties lie and probably what he can do to make the ma- 
chinery run more smoothly and efficiently in his office. He will surely profit by reading the 
contents carefully. There is always a new viewpoint or new ideas in such books, and this one 
is full of such. It is unusually easy to read. 


H. M. 
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THE RETENTION OF ELECTROLYTE DURINC4 RECOVERY FROiM 
SEVERE DEHYDRATION DUE TO DIARRHEA 

D.VNIEL C. Darrow, liLD. 

New Haven, Conn. 

pREVIOUS studies of the changes in the composition of the body produced 
1 hy diarrhea have considered the evidences of loss of intracellular water and 
electrolyte as a result of a breakowm of the tissues which is not readily reversible. 
This interpretation was largely a consequence of the x^re vailing concepts of the 
structure of intracellular and extracellular fluids in which the peculiar distri- 
ution of electrolyte was considered to depend largely on the exclusion of sodium 
an c oride from the cells and on the relative impermeability of cellular mem- 
ranes to potassium.^ In the past ten years these views have been disproved. 
IS now c ear that intracellular fluids contain appreciable amounts of sodium 
^ potassium readily crosses the cellular membranes. Nor- 

Zn i ^ intracellular sodium which has 

transferred to the extracellular fluids in one type of acidosis.^' = 

intLelliflar u W amounts of potassium are lost from the 

lodZ S Zlf. n ^3' almost equivalent amounts of 

potLlm -^ - consequence of diets low in 

certrsTe;^^^^^^^^^ ^esoxycorticosterone acetate/- in response to 

glucose and sodium chloridr” -^'’certSn 01 ^? containing only 

refractory alkalosis have a deficit of not^ CJ’^shmg’s syndrome and 

the author’3 has outlined a upw / ™ muscles.”- ” Elsewhere 

ances of body water and elepfr P’^csentation of the disturb- 

into account these facts. The ZpT t ‘developed the concepts which take 

by diar rhea into this framework ^ electrolyte produced 

versIhP’*® research was a"^<J°In Hopkins Universities. 

The author Is Research Fund of Yale Uni- 

Franccs':^'coi,?ne'^‘Vl|. -Y 'cUfton^r^'Govan 'r.^fn ’’“I Wshes publicly 

?rfS)tSSl‘|l Hav^n and 
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The general plan of the experiments was to obtain the actual retentions 
of the chief extracellular and intracellular ions during recover}^ from the de- 
hydration of severe diarrhea. The patients were considered' to have recovered 
when they were taking adequate food and gaining weight for two or more days. 
In the six cases which will be reported, this criterion was met in all but Cases 
3 and 4 and these patients were gaining two days after termination of -tlie 
study. It was hoped that the gain in weight on normal intake would indicate 
normal tissue water and electrolyte, and lienee that the retentions would equal 
tlic deficits at the beginning of the study. It was not expected that tissues con- 
sumed as a whole with loss of nitrogen, phosphorus, and potassium would be 
reconstituted; but it was anticipated that those pi’esent in the body woidd have 
an essentially normal composition with respect to nitrogen, phosphorus, and 
potassium; that is, the body would be nomal except for the results of starvation.' 
Analyses of the muscles of cats subjected to nine days of starvation do not show 
any change in the composition of muscle per unit of fat-free solids. As will be 
pointed out later, the retentions of sodium and chloride are so large that some 
of the gain in weight must be considered due to overexpansion of the extra- 
cellular fluids. Within the cells, the retentions of potassium and phosphonis al- 
most certainly represent true deficits on admission, since excessive retentions of 
these ions are unlikelj^ and, in experimental animals, have been produced with 
respec^fc to potassium only by raising the extracellular concentrations to abnor- 
mally high levels. However, the experiments provide no criterion by which to ^ 
judge whether longer periods of observation would have led' to even greater 
retentions before nitrogen, phosphorus, and potassium could be retained in the 
normal relations to each other. 

During the balance studies, the usual therapeutic measures were carried out. 
In the first four cases, no potassium was given parenterally during the period 
of fasting, while potassium was given parenterally in the last two cases. Tlie 
studies, therefore, permit a comparison of the effects of the conventional ther- 
apy until the new type which uses potassium salts, parenterally and from the 
beginning of the therapy directed toward replacement of water and electrolyte. 

METHODS 

Immediately on selection of the case, blood was taken under mineral oil 
and tlie baby placed on a metabolism bed so as to collect urine and feces sep- 
arately. ‘Urine was preseiwed with thymol or toluol and collected over the period 
of time udthont catheterization. Stool collections were started immediate^ and 
the end of each period demarcated by giving a small amount of carmine by 
mouth. At the end of each period a sample of blood was taken. During the 
first period nothing was given by mouth, and fluid intake and replacement 
therapy was instituted by giving a slow intravenous drip of solutions contain- 
in^ sodium chloride, sodium lactate, and glncose in the first four cases and by 
oi^g potassium chloride, in addition, in the last two cases. ‘ Blood and plasma 
were also given when indicated on clinical grounds. The exact intakes are 
driven in the tables and the case protocols. During the second period food at 
submaintenance levels of intake was given, while in the third periofi maintenance 
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fecdino- ^as giveu except in Case 4. As noted in the protocols, parenteial fluid 
was given in Period II of Case 4. Potassium chloride was added to the food 
during Period II in all but Case 6. The basic food in all cases was a mixture 
of powdered whole milk and powdered skimmed milk, in order t a le mix u 
have about 2 per cent fat and 3.5 per cent protein. Dextrimaltose equal to lU 
per cent of this mixture was added. In Case 3 tlic dextrimaltose . contained 
sodium chloride, hut in the otlier cases it ivas free of salt. The food mixture was 
usually diluted with sufficient water to give adequate fluid .intake. The exact 
intakes are shown in the tables and protocols. 

All food, intravenous solutions containing electrolyte, and excreta were 
analj’^zed in duplicate on separate aliquots. Tlie intakes of intravenous fluids 
containing electrolyte \Yere measured by weighing the bottles; glucose solutions 
were measured by volume. In the last two cases the intakes by mouth were 
measured by weighing the bottles, but in the first four cases the measurements 
v^ere by volume. When transfusions were given, only the electrolyte content 
of the plasma was considered in the balances. 

The chemical methods were those in previous use by the author.^ A glass 
electrode at 38° C. was used to measure the pH in the first two cases. Unusual 
values — particularly serum chloride and sodium — were rechecked. A Waring 
mixer was used for the stools, and aliquots obtained by weighing a '^veil-mixed 
portion. In all analj^ses the checks were better than 2 per'cent. Excepting the 
loss of about 50 Gm. of stool in Period II of Case 6, no serious error in the 
collections is known to have occurred. There was no vomiting in any case and in 
all but Period II of Case 4, little food was refused. 


CAt-CULATIONS 

The tables present the serum concentrations and the balances in the usual 
manner. The charts show the cumulative balances at the end of each period 
in intracellular and extracellular fluids. In order to make the different eases 
comparable, the cumulative balances in. the charts were adjusted to balances 
per 10 kg., using the final body weight in making this calculation. The figures 
to the right of the charts are estimated normal contents of a 10 kg. child.^® 

The calculations used in constructing the charts have been previously de- 
scribed and applied.-' In calculating the distribution of the balances, the 
rollo\ying assumptions were made: (1) that the concentration of sodium and 
water is measured by tliat of an ultrafiltrate of serum,* 
(2) that the initial volume of extracellular water is 20 per cent of the weight 

balance of chloride represents a change in extra- 
cellular chloride only. 

Using brackets [ ] to indicate concentrations 'and parentheses ( ) to indi- 
cate amounts, the following equations are self-explanatorj^ 

rMtlS [Initial extracellular Cl] = (Initial extracellular Cl) 

+ (Balance Cl) ==. (Fin^l extracellular Cl) ^ 

extracellular Cl] = (Final extracellular H,0) 

^ e lular ]iO) [Initial extracellular Ka] = (Initial extracellular Ka) 

>^atera^i!ycfm?o"y[e“?,d is a^craee''D^^^^ concentration of 
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(Filial extracellular HjO) [Final extracellular Na] = (Final extracellular Na) 

(Final extracellular Na) - (Initial extracellular Na) + (Balance Na) = 
(Balance intracellular Na) 

The amount of water is expressed in Idlograms ; the amount of electrolyte in 
millimoles and the concentrations in millimoles per kilogram of water. Similar 
equations were set up for potassium, but no correction for extracellular phos- 
phorus was made owng to the lack of determination of the concentrations of 
serum phosphorus. 

Applying these ccpiations gives the shifts of sodiitm, potassium, and phos- 
phorus into the cells. However, it does not measui*e the deviations from normal 
in the composition of the cells. In order to correct for changes in the amount 
of cytoplasm it was assumed that when cytoplasm is broken doum or recon- 
stituted, the balances of nitrogen, phosphorus, and potassium have the same 
relation to each other as found in muscle. In the case of phosphorus it was 
assumed that any balance of calciiim would be reflected by a change in bone 
phosphorus which is indicated by the ratio of Ca ;P in bone salts. The follow- 
ing equations express these relationships : 

s 

P = 2 N + 0.57 Ca predicted balance of phosphorus from the' balance of N and On 
' K = 3 N predicted balance of potassium from the balance of nitrogen 

Nitrogen balance is expressed in grams; phosphorus and potassium are ex- 
pressed in millimoles. Urinary calcium was assumed to be negligible in the last 
five cases since urinary calcium was so low in Case 1. 

RESULTS 

Tables I to VI give the balances for each period together ^vith the body 
weight and the time intervals. Table VII gives the serum analyses. The case 
numbers and dates indicate which analyses were tal^en at the beginning and the 
end of each period. The charts (1 to 6) represent the derived data showing 
the apparent balances in intracellular and extracellular fluids at the end of each 
period per 10 kg. of body weight. Since the intracellular balances of these 
charts are corrected for changes in body nitrogen and calcium, they represent 
deviations from the balances which would be obtained in a normal baby main- 
taining a normal composition; that is, a positive intracellular balance may be 
intei’preted as due to a deficit in the cells on admission and a negative intra- 
cellular balance indicates a presumptive excess on admission. Note that the 
charts are constructed on a cumulative basis so that the changes in composition 
rei:u*esent changes from the composition on admission. 

The folloudng protocols sliow the relevant facts of the histories. All patients 
were normal at birth and artificially fed on accepted milk mixtures. Stool 
cultures were made on all patients but onl}’^ significant findings are reported. 

Case 1. — ^The patient was a boy, aged 4 weeks, who had been in the care of an orphan 
asylum. He had been ill for three days starting with transient cyanotic spells, followed by 
fever on the second day, and many small, loose stools on the third day. He received a 
hypodermoclysis of 120 c.c. of artificial interstitial salt solution eighteen hours before ad- 
mission. On admission he was moderately dehydrated but did not have Kussmaul breathing. 
The baby passed essentially normal stools in the hospital and recovery was rapid and appar- 
ently complete at the end of the study. 
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Period J lasted for '.59,5 hoars, from d:30 r.M. on .Tnnuary )S, iinli) a.m. on 

January 20, Nothing was given by month. -Duririg this period he received 300 <;.c. of a 
nuiture of 180 e.c. of isotonic sodiwn iaotatc and 1,50 c.c. of arlificia) interstitial salt solu- 
tion; 77 c.c. of blood; and 1,220 e.e. of u mixUire of Vj jdiy'^iolcP'5-'>> 73 30 P'^'' 

cent glucose. His weight ciiangcd from 3,500 to 4,000 Oni. 

Period n lasted for 40.5 hours, from 10 A.M. .Tarwavy 20, until 11 :30 A.M. January 22. 
On the first day he received 180 c.c. of the milk mixture witli 1 Gm. of pota.«siuro chloride, 
and on the second day the same food diluted ivilii 1.80 c.c. of water. During tliis period his 
vre>g1it remained 4,000 Gm. 

Period in lasted for 72 hours, from a,m. danuury 22, uutU 31:20 a.m, dnmmry 

25. During this period the hnby look 3,2no c.c, of the milk mixture. The uei^jhl ehnn>;ed 
from 4,060 to 4,300 Gm. 


Intake 

trrine 

Stools 

Balance 

Intake 

Urine 

Stools 

Balance 

Intake 

Urine 

Stools 

Balance 


Tafit.f: r. Bau\:<o>: ik 3 


SOUPS 


Gm. 

ILP 

Got. 

Gm. 

01 

inM 

Ins'! 

mil 

37 

mM 

V 

mM 



Period I (39 M Hours) 



168 

1,526 

0.0 

83,0 

319.0 

0.4 

0.0 


700 

2.06 

C0.6 

53.5 

7.65 

4.5 

3.3 

12 

0.34 

0.3 

0..7 

I.JK 

0.0 



-2.40 

13.1 

67.0 

-S.43 

^1.1 



Period Jl (49.5 JIomts) 


64 

4T6 

1.S4 

55.6 

7.9 

-iti.r, 

9.9 


m 

0.81 

24.1 

59,2 

JC.2 

5.7 

a 

20 

0.48 

0.0 

0.1 

1.3 

4.2 



0.55 

10.9 

-51.4 

2.5.1 

0.0 



Penod in (72 Eoun) 



22T 

ly033 

6.45 

45.4 

27.1 

49.5 

.34.5 


510 

2-28 

23.7 

10.8 

31,1 

9.8 

15 

55 

0.78 

0.3 . 

0.3 

3.5 

35.9 



.3.39 

21.4 

16,0 

13.9 

8.8 


Cri 

mil 

mor 

\vrjnuT 

Kg. 

0.0 

,3.50 

0.0 

1.4 

-1-4 


10.3 

0.0 

7.7 

2.0 

d.OG 

36.0 
0.0 

34.0 
2.0 

■f.r,o 


the hSe 1™!" f to Whooping cough at home, 

calorici ucr kiloo^mr '"I ^ ^Jere he received somewhat too much food (ICO 

The secorrd'day hi had"fetr ZZV' 

sick and dehydrated. The skin tureor rras I ° '^.as vigorov!^ hut quite 

cyanotic, but kcre was no KntL7£f it T 

for two days and loose for three Lys r/.e^sfo^r'^“^ treatment the stools remained watery 

The baby looked well at the td oTiho ^ d - ht 7d jfZ TT '‘“v 

after the end of the balance study. ‘ ' “ ^ ^ ^ regularly until one week 

He was gTvtn nrtWng hy monft’^'^fw "Ti 

blood, sodium chlorilc, sodium bick'rbonatranV”/ ^iven, containing 

4,300 Gm. glucose. The 'vreight changed from 3,850 to 

On theTret toy^rJewTveVa* to-oodT 7° ^7°"" 23. 

glucose (BOO C.C.). Dor the nmjelysis of % physiological saline and ^ 5 per cent 

3 Gm. potassium chloride. On the ^ glocosc with 


Gm. potassium chloride. On the last da A r i Jo" ^ 

m. potassium chloride, and S7o c c. of J P*"® 

^ froJtZ " 


. each day the total jroo5 intake 23,, until 2:00 r.3r. April 27^ Oi 

chloride; on the first day ’00 c.eZTfh ""n ‘=o“lalned 1..5 6m. of added potassian 

450 C.C. The babv looked well hf/ 7 oi,Ik mxUne were given ; and on the last three days 
4,300 to 4,3S0 Gii. ^ ‘ P'' '' ^ho study. The weight changed fron 
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Table II, Balanci: ik Case 2 



SOLIDS 

Gm. 

ILO 

Gm. 

N 

Gm. 

-Cl 

mM 

Na 

mM 

K 

mM 

P 

mM 

Ca 

niM 

BODY 

WEIGHT 

Kg. 




Period I (2 Bays 2 Hours) 




Intake 

22 

1,113 

0.0 

80.3 

120.8 

1.8 

0.0 

0.0 

3.85 

Urine 


160 

1.66 

9.7 

3.3 

4.9 

9,1 



Stools 

8 

242 

0.61 

15.5 

15.6 

9.7 

1.9 

1.8 ' 


Balance 



-2.27 

55.1 

101.8 

-12.8 

-11.0 

-1.8 

4.30 




Period II (S Bays) 





Intake 

44 

1,438 

0.92 

88.4 

25.9 

68.9 

5.4 

5.6 


Urine 


685 

0.91 

91.3 

40.0 

26.5 

3.6 



Stools 

0 

188 

0.47 

16.8 

15.5 

8.3 

1.4 

1.6 - 


Balance 



-0.46 

-19.7 

-29.6 

■34.1 

0.4 

4.0 

4.30 




Period III 

(4 Days) 





Intake 

304 

2,336 

8.35 

129.8 

37.6 

151.0' 

50.4 

52.0 


Urine 


1,455 

3.26 

133.0 

48.3 

115.8 

22.1 



Stools 

28 

220 

1.66 

23.1 

1.3 

11.5 

14.8 

49.0 


Balance 



3.43 

^ -26.3 

-12.0 

23.7 

13.5 

3.0 

4.38 


Case S. — TFie patient was a Kegro boy born of a tuberculous mother. The baby was 
taken care of by an aunt and did not have a positive tuberculin reaction. At the age of 
months he was treated in the hospital for ten days for diarrhea and dehydration. Four days 
before the stud}*', at the age of 7^ months, he had several watery stools. The diarrhea con- 
tinued at this rate until admission to the hospital. Two days before admission, fever de- 
veloped and the baby became dull and listless. On admission he was quite sick and de- 
hydrated, with poor skin turgor and sunken eyes. There was no Kussmaul breathing. Al- 
though he was not extremely sick, recovery was somewhat slow and the stools were still 
loose at the end of the study. He gained weight two days later and was discharged well 
after eleven days of treatment, having gained SOO Gm. 

Period I lasted for 38 hours, from 10:00 p.m. on August 20, until 10:00 a.at. on August 
22. Nothing was offered by mouth and an intravenous drip gave solutions containing sodium 
chloride, sodium lactate, and glucose as indicated in the table. The weight changed from 
0,050 to 6,100 Gm. 

Period II lasted 3 days, from 10:00 a.m. on August 22, until 10:00 a.m. on August 25. 
To cacli day’.s food 1.5 Gm. of potassium cliloride were added. On the first day he received 
55 calories per kilogram and on the last two days 110 calorics per kilogram. TJic wciglit 
changed from 0,100 to 0,350 Gm. 


Table III. Balance \s Case 3 



SOLIDS 

Gm. 

H,0 

Gm. 

N 

Gm. 

Cl 

•mAf 

Na 

mM 

K 

mAf 

P 

mM 

Ca 

mM 

BODY 

WEIGHT 

Kg. 




Period I (S8 Hours) 





Intake 

59 

1,492 

0.0 

88 . 

132 

0.0 

0.0 

0.0 

6.05 

Urine 


590 

1.77 

44 

44 

O..! 

7.9 



Stools 

19 

156 

0.73 

o 

u 

5 

12.0 

7.5 

14.0 


Balance 



-2.50 

41 

S3 

-18.3 

-15.4 

-14.9 

6.10 




Period II (72 Hours) 




Intake 

o 

CO 

1,909 

11.62 

143 

105 

140.0 

81.0 

57.9 


Urine 


672 

3.59 

79 

135 

28.7 

22.3 



Stools 

53 

, 747 

0.63 

4 

17 

41.7 

15.5 

31.5 


Balance 



7.40 

60 

-47 

69.6 

43.2 

26.4 

6.35 


Case 4. — The patient was a boy, aged 10^4 months. Four days before admission he 
became irritable and had several loose stools. The next three days he vomited most of his 
food and had six to eight stools each day. No blood or mucus was noticed in the stools. 
The day before admission, his temperature was 38® C. and he received sulfadiazine. On ad- 
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mission he was well developed and nourished, but quite sick and dohydrat&L He was greatlj 
prostrated, and out of contact with his environment though he responded to painful stimu i.- 
Thc skin turgor was poor; the eyes and fontanel sunken. There was questionable otitis media. 
The eardrums were not inci.«ed ami did not di.sclmrge spontaneously. Under treatment Jie 
improved rapidly but remained irrational for two day.«. The temperature varied e ween 
?.7 and 39.5” C. daring the first fire days. He was still apathetic and had loose stools at 
the end of the study. He improved markedly and gained weight three days after the study. 
Although pathogenic organisms \vcrc not cultured from the stools, the clinical course suggeste 


bacillao’ dysentery. 

Period I lasted for 2 days, from noon on August 23, until noon on August 23. Xothing 
was given by mouth. By an intravenous drip, lie received fluids containing sodium chloride, 
sodium lactate, glucose, and 200 c-c. of biood. The stools were watery during this period. 
The weight changed from 3,349 to 1,19S Gm. 

- Period 11 lasted for 4 daj'S, from noon on August 23, until noon on August 27. On 
the first, second, and fourth days he received an intravenous injection of a mixture of % 
physiological saline and % sixth molar sodium lactate. In addition lie was given 2 Gm. of 
potassium chloride in 240 c.c. of 5 per cent glucose by mouth. On the third day, feedings of 
a milk mixture containing added potassium chloride were taken poorly and discontinued. He 
leecivcd 100 c.c. of blood on this day. Improvement was slow but steady /luring tin's period. 
The weight changed from 11,98 to 12.70 kg. 

Period 111 lasted for three days, from noon on August 27, until noon on August ?>0. 
On each day 1.5 Gm. of potas.rium chloride were added to the milk mixture. On the first 
two days he received about 20 calories jper kilogram and on the lost day 40 calories per 
kilogram. Although the stools remained loose, recovery was satisfactory. He w'as gaining 
on adequate calories two days after the study was finished. The weight changed from 32.70 
to 11.85 kg. 


Table IV. Balaxce ix^Case 4 



SOUDS 

Gm. 

H^O 
- Gm. 

Intake 

Urine 

30 

1,495 

230 

Stools 

Balance 

24 

53S 

Intake 

Urine 

177 

2,540 

670 

Stools 

Balance 

18 

405 

liitake 

Urine 

230 

1,099 

430 

Stools 

25 

. 495 

Balance 



K 

Cl 

Ha 

Gm. 

mJf 

mM 

Period I (B Days) 

0.0 

104 

147 

3.35 

4 

21 

1.92 

25 

41 

-5.27 

75 

85 

3.48 

Period 11 (4 Days) 

258 

263 

1.90 

144 

118 

1.15 

, 23 

37 

0.43 

91 

108 

Period 111 (3 Dans] 

5.55 

99 

60 

2.29 

101 

44 

1.43 

9 , 

- 20 

1,83 

-11 ‘ 

- -4 


K 

mAf 


0.0 

0.5 

20.2 

-20.7 

98.0 

33.2 
15.5 

49.3 


88.2 

47.8 

19.0 

21.4 


P 

mif 


0.0 

lO.G 

8.3 
-18.9 

20.0 

11.4 
7.5 
1,1 

35.5 

10.3 

11.3 
13.9 


BODY 

WEIGHT 

Ca 

mM Kg. 


"0,0 

11.49 

6.2 - 
-0.2 

11.98 

20.3 


7.5 

12.8 

12.70 

34.6 


13.5 

21.1 

11.85 


siartcfi to hnvn ^ ^ months. Seven days before admission lie 

day of onset. Tlie ^ ten times a day. He vomited frequently from the 

baby became' listless look somewhat less frequent during the last four days,' but the 

turgor, sunken eyes and fontanel* with marked dehydration, diminished skin 

grayish pallor of shock tjyiical Knssmaul breathing. The skin had .the typical 

tmperatureroHeto aa Wg?^ 39%TI^? ^ 

sick and recovery seemed uTliSir I ^hree days, at which tune he looked desperately 

hospital, haring gained goS Sm twenty-three days in the 
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Period I lasted for 97 hours, from 11:00 a.m. on September 4, until noon on September 
8. Nothing was given by mouth. By an intravenous drip the following was given: First 
day, 262 Gm. of a mixture of % physiological saline and % isotonic sodium lactate; 519 
Gm. of a mixture* of potassium chloride, sodium chloride, and sodium lactate; blood, 50 
C.C.; plasma, 50 c.c. Second and third days, potassium chloride 2 Gm., and sodium cliloride 
3 Gm. in 300 c.c. of water; 450 Gm. of 5 per cent glucose and 261 Gm. of a mixture of 
% physiological saline and Isotonic sodium lactate. Fourth day, potassium chloride 2 Gm., 
sodium chloride 3 Gm. in 250 c.c. of water, and 180 c.c. of 5 per cent glucose. During this 
period the stools weighed 195, 282, and 279 grains on first, second, and combined third and 
fourth days, respectively. The weight changed from 4,860 to 5,200 Gm. 

Period II lasted for 5 days, from noon on September 8, until noon on September 13. 
On the first day he received intravenously 570 c.c. of 5 per cent glucose containing 2 Gm. 
potassium chloride and 3 Gm. sodium chloride; by mouth he received 270 c.c. of 5 per cent 
glucose. On the last three days he received a milk mixture made up to 780 c.c. containing 
about 20 calories per kilogram. To each day's milk, 1.5 Gm. of potassium chloride were added. 
The weight remained 5,200 Gm. 

Period III lasted for 4 days from noon on September 13, until noon on September 17. 
He was given a milk mixture made up to 720 c.c. which contained for the first two day.s 
about 50 calories per kilogram and on the last two days about 90 calories per kilogram. Im- 
provement was steady and the baby was practically recovered at the end of the study. The 
weight changed from 5,200 to 5,450 Gm. 


Table V. Balance in Case 5 



SOLIDS 

Gm. 

H^O 

Gm, 

N 

Gm. 

Cl 

niM 

Na 

raM 

K 

niU 

P 

mAf 

Ca 

mM 

BODY 

w^eiqht 

Kg. 




Period I (4 Days 1 Sour) 




Intake 

53 

2,292 

0.0 

282 

279 

75.1 

0.0 

0.0 

4.86 

Urine 


508 

3.04 

115 

84 

34.4 

11.8 



Stools 

19 

736 

1.42 

82 

89 

25.5 

4.1- 

2.6 


Balance 



“4.46 

85 

106 

15.2 

-15.9 

-2.6 

5.20 




Period II (5 Days) 





Intake 

229 

3,945 

3.52 

218 

159 

149.8 

23.3 

25.7 


Urine 


1,656 

2.72 

126 

56 

73.2 

13.3 



Stools 

33 

1,036 

1.94 

83 

66 

44.0 

9.4 

17.1 


Balance 



-1.17 

9 

37 

32.6 

0.6 

8.6 

5.20 




Period III (4 Days) 





Intake 

466 

2,497 

10.01 

67 

44 

92.5 

61.1 

62.3 


Urine 


1,175 

2.41 

37 

12 

39.0 

23.3 



Stools 

44 

494 

2.01 

23 

25 

22.9 

11.0 

40.8 


Balance 



5.59 

-7 

7 

30.6 

26.8 

21.5 

5.45 


Case 6 . — The patient was a boy, aged 11 months. Two weeks before the patient be- 
came sick, a sister, aged 3 years, had diarrhea and fever. Four days before admission, the 
baby had twelve loose stools which were at first yellow and later green. He was given castor 
oil on this day. The next day he had six waterj^ stools and vomited all food, though he 
retained a mixture of sugar and water. The vomiting and diarrhea continued until admission. 
On the third and fourth days, fever was noted, together with increasing weakness and sunken 
eyes. On admission he was w'ell developed and nourished, but extremely sick. The e 3 ’es were 
sunken and showed a glassy stare. The skin turgor w’as very poor and the skin had the 
typical grayish pallor of shock. The stools w’ere not examined microscopically or by guaiac 
test but contained no gross blood. For the first five daj’s they were practically* clear w’ater, 
with a few flecks of yellowish material that looked like a desquamated membrane. The stools 
contained an organism belonging culturally to the Flexuer group, but the organism was not 
agglutinated by Flexnor serum. The baby had a fever varying from 38 to 40® C. for two 

^hc mixture of sodium chloride, potassium chloride, and sodium lactate Is described 
in the discussion. 



dahrow: nr.Ti;NTJON' or r.u'.CTUOiA-Tr. 


52?. 


period 1 lasted for 3.7 <la^■s, from midnlpht on Soptomber 14, nntil ...00 i.M. on »c}) 
18 Bv Saveoous drip 5>o mehed the follondnp: Fhsl day. lactatc-potn.s.nm 
tember 18. Bj . „„ ^ent riueo'e, MO Gm.; Wood 00 c.c.; 

f;r«s s J;s tSo «. «.4 ...v, 

d,«aT-Lr„ 5-7 G^., ..a 5 r.. ...t « 0.. ' “r;r”^ 

cHoriae—soaium chloride mixtuTO, 500 Gw.; .> per cent glucose, .1 c.c. ,uf,^.iv, 

by tnottlh except the last glucose. On the sncccsrivc days the stools u-cigUed ..40, 13C, Uo, 
and 151 Gw., respectively. The body weight changed from 5,0o0 to O.CjO Gw. 

Period n lasted for S days, from SiOO r.M. on September IS, until 3:00 V.M. on Sep- 
tember 21. The milk mixtures were nil made up to 800 c.c. with w.ater and contained 20 
calories per kilogram on the first day and GO on the last two d.sys. About 50 Gm. of stool 
were lost at the beginning of this period. The final weight of the .stools of tins period was 
considered to be 50 Gm. greater tbnn the amount collected. This correction is about 5 per 
cent of the whole, so it is felt that tlie lost stool does not make a significant error for llie 
period as a whole. The body weight changed from G,G50 to G,550 Gm. 

Perioa III lasted for 3.S7 days, from 3:00 v.M, on September 21, until noon on September 
25. The baby was fed a volume of 800 c.c. with calorie® at niiout 00 per kilogram. The 
v^eight cKtmget\ itoTft 6,550 to T,060 Gn\. 


Table VI. Bmanck in Caee 6 



SOLIDS 

Gm. 

' H,0 

Gm. 

N Cl 

Gm. mif 

Ka 

mM 

K 

mM 

P 

mM 

Ca 

mM 

BODY 

wTioiir 

Kg. 




JPeriod 2 (SJ JOajfs) 





Make 

75 

3,874 

0.0 348 

428 

119.1 

0.0 

0.0 

5.95 

TTriae 


1,146 

5.22 50 

64 

51.8 

10.1 



Stools 

4a 

1,387 

3.83 152 

154 

10.8 

10.6 

1.12 


Balance 



-9.05 146 

210 

56.5 

-26.7 

-1.12 

6.65 




Period 11 (S Davsi 





lotako 

281 

1,889 

4.47 35 

2G 

36.3 

33.9 

33.0 


TJriao 


1,110 

2.41 5 

20 

6.7 

4.9 



Stools 

4A 

4S6 

1.66 19 

58 

30.0 

22.9 

30.4 


Balance 



0.40 11 

^53^ 

-0.4 

G.l 

3.5 

G.55 




Period III Bans) 




Intake 

750 

2,530 

15.83 97 

78 

131.5 

95.2 

88.0 


Urine 


590 

5,25 45 

11 

3.5 

17.3 



Stools 

65 

670 

2.20 0 

20 

61.2 

52*0 

83.5 


Balance 

— 


8.3S 46 

47 

66.8 

25.9 

4,5 

7,06 


SAUEKT FINDINGS OF THE BALANCES 

The data show that w^ter, chloride, sodium, and potassium ^vere x’etained 
in all cases during recovery from diarrhea. These retentions give a measure of 
the probable deficits produced by diarrhea. Since the findings vary somewhat 
in t e different patients, attention will he directed to certain facts in each case. 

In Case 1, the patient suffered from rather marked acidosis (serum hicar- 
onale 5.8 mM per liter) due to diarrhea of short duration. Becovery was 
diarrhea in the hospital. During Period I, when he was treated 
mm solutions containing sodium and chloride, 67 inM of sodium and 13 mM of 
c on e were retained. Serum bicarbonate was normal after the first day*^ It 
IS sui^rismg, therefore, to find most of the retained sodium was excreted during 
mod II, while more chloride was retained. Even in Period HI, more chloride 
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Table YII. Concentration per liter of Serum 


case 

DATE 

1945 

H,0 

Gm. 

HCO, 

•piM 

Cl 

mAI 

Na 

mM 

K 

niM 

pH 

f 

1 

1-18 

920 

5.8 

100 

130 

7.4 


1 

1-19 

943 

20.8 

104 

135 

4.G 


1 

1-20 

951 

25.0 

95 

138 

4.9 

7,38 

1 

1-22 

948 

27.2 

102 

140 . 

6.8 

7.35 

1 

1-25 

942 

27.6 

86 

• 134 

5.8 

7.40 

2 

4-18 

926 

10.2 

103 

128 

G.7 

7.08 

2 

4-20 

944 

21.6 

92 

137 

5.0 

7.49 

2 

4-23 

945 

23.7 

' 98 

131 

6.8 

7.51 

O 

4-27 

940 

25.0 

95 

137 

7.9 

7.40 

3 

8-20 

924 

14.G 

110 

135 

5.0 


3 

8-22 

934 

25.5 

95 

130 

3.5 


3 

8-25 

937 

19.2 

109 

13G 

5.4 


4 

8-21 

917 

18.3 ^ 

100 

135 

5.5 


4 

S-23 

934 

27.3 

100 

135 

3.4 


4 

8-27 

933 

23.3 

97 

139 

4.9 


4 

8-30 

934 

23.0 

110 

141 

4.5 


5 

9-4 

923 

6.7 

121 

138 

4.8 


5 

9-8 

942 

20.5 

IIG 

145 

4.8 


5 

9-13 

948 

24.3 

110 

139 

G.3 


5 

9-17 

939 

22.2 

108 

135 

0.3 


G 

9-14 - 

925 

16.G 

95 

131 

3.7 


G 

9-18 

951 

36.4 

94 

138 

4.8 


G 

9-21 

940 

27.5 

102 

13G 

4.7 


G 

9-25 

935 . 

24.4 

104 

133 

4.9 


than 

sodium was 

retained. 

Such balances could 

not have 

occurred 

without 


acidosis again developing if both sodium and chloride had remained exti'acellular. 
TheT)robable course of events is illustrated in Chart 1. Here a little more than 
one-half of the sodium balance of Period I is shown to liave been contained in 
the intracellular fluids. In the second period there is a reduction of intracellular 
sodium below the level at the beginning of the studjL Loss of intracellular 
sodium continued during the third period. It will be noticed that the total 
net loss of intracellular sodium is about two times greater than the estimated 
normal content. As would be expected from the lack of intake of potassium, 
there is a negative balance of this cation during Period I. In the chart the loss 
of potassium is shown to be somewhat greater than would be explained b^^ the 
negative balance of nitrogen. In Periods II and III, potassium not accounted 
for by nitrogen storage was retained in amounts equivalent to about 10 per cent 
of the estimated normal content. 

. -The patient apparently had a moderate deficit of potassium on admission 
and had transferred a considerable amount of sodium to tlie intracellular fluids. 
The initial low concentration of serum bicarbonate is explained chiefly by loss 
of sodium from extracellular fluids through transfer of sodium to the intra- 
cellular fluids, rather than by true deficit of body sodium. Since the transfer 
was probably connected vdih the deficit of potassium, tlie acidosis of the serum 
was in part due to loss of body potassium. In this case the changes in intra- 
cellular phosphorus are negligible. This case is of particular importance, for it 
demonstrates that treatment of certain types of acidosis with sodium bicarbonate 
will restore serum concentrations of bicarbonate, but aggravate the disturbance 
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Rccoveiy was somcwliat sIoas m ims case. 

bicarbonate and sodium concentrations (respectively, 10 and 128 mM per J t } 



Chart 1. 


Subsequently scrum electrolyte was approximately normal except for slightly 
low chloride at the end of Period I, and slightly low sodium at the end of Period 
II. Correction of the extracellular acidosis is accounted for by the retention of 
102 mM of sodium and 55 mM of chloride in Period I. Chart 2 shows that most 
of the sodium and chloride remained extracellular in Period I. Subsequently 
both sodium and chloride were excreted in approximately equivalent amounts, 
but an amount of sodium became intracellular which is about equal to the nor- 
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mal estimated intracellular content. During the fasting, when no potassium 
^^as given, some intracellular potassium was excreted in excess of that ac- 
counted for by nitrogen loss During the last two periods potassium was re- 
tained equal to about 14 per cent of the estimated normal content. The changes 
in intracellular phosphoras are negligible in this patient. 



On admission the acidosis is explained by a deficit of sodium m both intra- 
cellular and extracellular fluids. In addition to a deficit of sodium, the intra- 
cellular fluids had a considerable deficit of potassium. 

In Case 3, the patient suffered from a fairlj^ severe attack of dian-hea which 
responded somewhat slowly to treatment The lack of rapid recovery in this 
case was probably in part due to an attempt to start feeding a little too early. 
On admission there was only moderate reduction in the concentration of serum 
bicaibonate (14 mU per liter), essentially normal serum sodium, and high 
serum chloride (110 mM per liter). Subsequent serum concentrations were 
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approximaloly normal except for the slight reduction in serum sodium and 
chloride at the end of Period I. During fasting and administration of sodium 
chloride, sodium lactate, and glucose (Period I), about twice as much sodium 
(93 mM) as chloride (41 mM) was retained. A moderate amount of this 
sodium became intracellular (Chart 3). During the second period enough sodium 
was exci’cted while chloride was I'ctaincd, to make tlie final rclcniion of chloride 
greater than that of sodium (101 mJI as contrasted to 35 m^I). Chart 3 illus* 
trates that the sodium lost from the cells is about Uvice the estimated normal 
content. During the fii'st period, potassium was lost from the cells, but enough 



Chart 3. 


to abouUl'^PCT to make the final retention of potassium equal 

intracellular phosnhorus normal content. Appreciable retention of 

The ..tntp Tn A ^ occurred in this patient. 

that is, there itos T the same in Cases 1 and 3; 

. cessive intracellular sodium and a deficit of potassium. 
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In Case 4, the patient suffered from a severe attack of diarrhea and vomiting 
which responded slowly to treatment. This patient also was probably fed too 
soon. On admission, the senim bicarbonate was only slightly reduced; subse- 
quent serum concentrations were approximately normal. During the fasting 



and administration of sodium chloride, sodium lactate and glucose, tlie retention 
of sodium was 85 and chloride, 75 m]\I. In the second period considerable 
sodium and chloride were retained. In the last period small amounts of these 
ions were lost Chart 4 shows rather small shifts of sodium into and out of 
the intracellular fluids. Eelative to size, this patient retained less potassium 
than any of the other patients. There was no significant change in intracellular 
phosphorus in relation to nitrogen. 

On admission this patient apparently suffered chiefly from loss of extra- 
cellular sodium and cliloride, though there was a loss of about 7 per cent of the 
estimated nomal content of potassium. This patient never received adequate 
calories during the study because his appetite remained poor. This fact and 
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the apparent lack of satisfactorj- recover}’’ during the study suggest that a 
period on adequate calories might have revealed a gi'calcr deficit of potassium 
in this patient. This surmise, however, is not supported by tlic finding of a 
relatively high concentration of potassium in the urine of Periods II and III. 
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diarrhea and vomiting. He had 

shock. Recover}' seemed unlikclv fn +i dehydration, acidosis, an 

intestinal disturbances were imnroved^^^/t?^' and gasta 

twenty-three days in the hosnitafir ^ 

• During Peiid I thi«T ?^ ! convalescence, 

lassium chloride as well as sodium intravenous injections of pc 

sodium chloride, sodium lactate, glucose, and blooc 
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This treatment led to the retention of 106 mM of sodium, 85 mM of chloride, and 
15 mM of potassium. These retentions explain the rise in serum bicarbonate 
from 7 to 21 mM per liter. On admission, serum ehloride was 121 mM per liter 
and it remained high during the entire duration of the study. When "food 
fortified with potassium ehloride was given in Period II, a large amount of 
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potassium was retained, together with a considerable amount of sodium and a 
small amount of chloride. The last period shows chiefly retention of potassium. 
Chart 5 shows that the sodium and chloride were chiefly retained in the extra- 
cellular fluids. The -final retention of potassium is equal to about 19 per cent 
of the estimated normal content. The changes in intracellular phosphorus are 

negligible. 
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On adinissiou, the state of body fluids and electrolyte ^ 

from tbe previous ones chiefly in the magnitude of the deficit of Potassium. 
mUe there may have been a slight loss of intracellular sodium, no change in 

intracellular phosphorus was demonstrated. ^ 

In Case 6, the patient suffered from severe hacillaiy dysentery of 
duration. This patient showed extreme deliydration and fairly marked evi- 
dences of shock. As shoum in the protocol, he had daily stool volumes equal to 
almost 8 per cent of the body weiglit during Period I. Recovery was satisfac- 


tory at the end of the study. 

During the period of fasting the patient received daily intravenous injec- 
tions of potassium chloride as well as sodium chloride, sodium lactate, glucose, 
and blood. Wlien food ivas started in Period II, no potassium chloride was 
added to the milk mLxture. In Period I, large amounts of potassium, sodium, 
and chloride were retained. If one takes into account the loss of about 27 mlM 
of potassium vhich would usually accompany a negative lialance of 9 Gm. of 
nitrogen, the retention of 57 m^t of potassium in Period I is quite remarkable. 
The lack of retention of potassium in Period IT is dependent on the increase in 
stool potassium. Since potassium was retained in Period III, it ivould probably 
have also been retained in Period II, if potassium chloride had been added to tlie 
food. It is this finding in Case 6 which indicates that 1 to 2 Gm. of potassium 
chloride should be added to a day’s feeding when less than 70 calories per 
'kilogram are taken. On the other hand, the findings in Period III indicate 
that, when adequate calories can be tolerated, sufficient potassium will be 
obtained from the usual millt mixtures. 

The final retention of potassium in this ease is equal to about 23 per cent 
of the estimated normal content. The changes in intracellular phosphorus are 
negligible and the loss of intracellular sodium is about two-thirds of estimated 
noi'mal intracellular content. On admission to the hospital the change. in body 
electrolyte was a deficit of intracellular potassium and sodium, and a deficit of 
extracellular sodium and chloride. 


DISCUSSION 

In the presentation of the data, emphasis was placed on the -relation of the 
balance of nitrogen to the retentions of sodium, chloride, phosphorus, and po- 
tassium. There was in each case a deficit of extracellular sodium and chloride 
which cannot he exactly assayed for reasons that will be mentioned later. Pre- 
viously, the balances of sodium and potassium have been correlated with the 
^ a ance of water. The latter system tends to measure the balances of water 
m terms of some assumed relation of electrolyte concentration to water within 
c ce s. The system used in this paper makes the tacit assumption that if the 
retentions of phosphorus, potassium, and nitrogen enable the cells to have a 
normal relationship of these constituents to each other, the correct amount of 
.Imvl fU ^ ^stained to reconstitute normal cytoplasm. Inspection of the data 
sodium Particularly in Cases 5 and 6, the retentions of 

LdiZ concentration of 

fl; T a large part of the intraceUular base were not relatively 

less dissociated than extracellular sodium. This finding confirms prevL^t^- 
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denees of -variations in the activity of intracellular electrolyte.^* The magni- 
tude of this sort of change cannot be measured without more accurate knowledge 
of body water than the present data give. To correlate the retentions of uni- 
valent cations with the changes "in body water, assurance of a normal state of 
body tissues at the beginning or end of a balance study is probably necessar}^ 
In the calculations of the shift of sodium across the cell membranes, the 
change in extracellular volume is calculated from an assumed volume of extra- 
cellular water, the balance of chloride, and the serum chloride concentrations. 
Within the probable values, the assumed initial- volume of extracellular water 
does not make very much difference in the calculated shift of sodium if the 
balances of sodium and chloride are large. However, the relative change in 
volume of extracellular water depends on the initial volume of- extracellulai* 
water and hence such calculations require an accurate measurement of the extra- 
cellular volume in order to have validitj'' for predicting intracellular changes in 
concentration. 

_ The data of this paper do not show directly which tissues account for the 
deficit of potassium. However, such large deficits as were demonstrated must 
involve the muscle, since no other tissue has suificient mass to account for the 
changes. The importance of changes in muscle coinposition is substantiated by 
experimental work which shows that the liver does not imdergo loss of potassium 
in animals receiving diets low in potassium or injections of desoxycorticosterone 
acetate.'*’ ‘ Similar animals showed low potassium in the heart^’ ° and the brain.^® 
In the demonstrated shifts of sodium, muscle also plays the leading role, since 
substitution of sodium for potassium has been demonstrated only in muscle and 
heart tissue.'* The liver loses potassium and gains sodium in shock, but this 
is probably not the same type of change as has been described in a deficit of 
potassium in muscle. Whatever changes are taking place in other tissues, skeletal 
muscle accounts for a large part of the loss of potassium and most of the evi- 
dences of shift of sodium into and out of the intracellular fluids. 

Although Tobler’s^® analj^ses of muscle in babies djdng of diarrhea do not 
agree in absolute values with modern analyses, they indicate a reduction of 
30 per cent of the potassium. The author has anab^zed several samples of 
muscle from babies dying of diarrhea, some of the samples showed a decrease 
in potassium in relation to fat-free solids equal to about 40 per cent of the 
normal content. Some of the tissues showed high intracellular sodium, but most 
of the samples did not. Loss of 40 per cent of the muscle potassium is sufficient 
to account for the deficits demonstrated in Cases 5 and 6. 

The tissue analj^ses of babies d 5 dng of diaiThea showed decreases in muscle 
phosphorus in some cases equal to 20 per cent of the normal content and usually 
equal to '10 per cent. It is surprising, therefore, to find that the metabolism 
studies did not show retentions of intracellular phosphorus during recovery. 
Tlie phosphorus deficits found in the autopsy material may represent a late 
sta^e in the depletion of intracellular electrolyte. Guest and Eapoport'^ re- 
ported changes in phosphorus compounds in the red cells in acidosis and advised 
' the use of phosphate in the treatment of acidosis, mile the metabolic data do 
not demonstrate that a deficit of phosphorus is of great importance in diarrhea, 
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further study may show that llierapy directed toward minimixang the loss of 

phosphorus is indicated. ^ ^ 

The charts show rather large retentions of sodium and chloride at the end 
of the balance periods, in all cases except Case 2. Experimental work"^® on cats 
and dogs showed that the clinical picture of marlvcd dehydration was produced 
when about one-third of tlie extracellular electrolyte was removed, and that loj^ 
of about one-half of the extracellular electrolyte was as much as an animal could 
survive. The retention of sodium was more than one-half the estimated content 
in Cases 5 and 6 and about one-half in Cases 1 and 3. Overexpansion of the 
extracellular fluids was almost certainly produced in Cases 5 and 6, and prob- 
ably in Cases 1 and 3. In none of the eases did pitting edema appear, but puf- 
finess about the eyes developed transiently in all but Case 2. Because of the 
tendency to retention of sodium chloride, the present technique would be difficult 
to use to demonstrate the actual magnitude of the deficits of extracellular 
sodium and chloride on admission. From a therapeutic point of view, moderate - 
overexpansion of extracelluar fluids is probably harmless and is certainly le.ss 
dangerous than under^replacement of sodium and chloride. 

The data are striking in that they demonstrate that the loss of nitrogen is 
rapidly restored. During the fasting (Period I), relatively large amounts of 
nitrogen were excreted, particularly in Case 6; loss of nonpfotein nitrogen may 
account for part of this loss. The rate of excretion of nitrogen diminished 
markedly in the second period when submaintenance feedings were given. With 
the exception of Case 4, in which maintenance calories were not taken during the 
study, in all cases the deficit of nitrogen developing during treatment was re- 


stored by the end of the period of observation. This finding is surprising be- 
cause a positive balance appears almost as soon as milk is given even at- a low 
calorie dntake (particularly Cases 1 and 3). While it might be argued that 
more rapid recovery would be produced by intravenous injection of amino 
acids, restoration of nitrogen is quite rapid as soon as food is taken. On the 
other hand, the data do not show how great a deficit of nitrogen had developed 
before the patients entered the hospital. Tlie data suggest that the importance 
of such a deficit should he demonstrated before one is justified in administer- 
ing amino acids intravenously, if this procedure is to interfere with replacement 
of water and electrolyte. Such will be the case if thrombosis or febrile reac- 
tions are produced by injection'of amino acids. 


om t e point of view of therapy, the present study emphasizes thq losses 
0 ni rogen, sodium, chloride, and potassium. However, it is chiefly the loss 
po t at takes on new significance since its magnitude is brought into 

vnew an e possibility of restoration without food is demonstrated. 

y , . ^^^^^stration of tlie loss of potassium as ivell as sodium and 

cuiondc m diarrhea is not new. In 1850, Schmidt^^ showed that loss of water,' 
lum, c on e, and potassium occurred in cholera and dysentery. His termin- 

™ surprising that his wk 

water development of modern concepts of the physiology of 

due to demonstrated that the acidosis of diarrhea was 

rSd i that a hahy developing 

P deciease m body weiglit owing to diarrhea lost considerable amounte of ' 
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sodium and potassium. His data show that the loss of potassium is greater than 
can be accounted, for by the loss of nitrogen. Tobler^® showed that the muscle of 
babies dying of diarrhea had low concentrations of potassium. By analysis of 
the tissues of puppies dying foUo^ving expeidmental diarrhea, Tobler-* showed 
that most of the water loss was sustained by subcutaneous tissues and, muscle. 
These tissues accounted for most of the loss of sodium and potassium. The losses 
of electrolyte were roughly proportional to the losses of water — chloride and 
potassium showing the closest parallelism. Nitrogen was not lost as rapidly pro- 
portionatelj’^ as water, sodium, chloride, and potassium. Tobler appreciated that 
the tissues were not breaking down as a unit, but thouglit that the losses of 
potassium and water indicated a fundamental disintegration of the cells. Jun* 
dell,^® while working in Finkelstein’s clinic, determined the balances in mild and 
.severe diarrhea. He related the losses of sodium, chloride, potassium, and nitro- 
gen to each other and to the composition of muscle. He realized that potassium 
was being lost at a greater relative rate than nitrogen, but thought this was prob- 
ably due to failure of the kidneys to eliminate nitrogen. The losses of potassium 
in his patients were not as great as in Meyer patient or in Cases 5 and 6. 
]\Ieyer’s study illustrates the reversal of the losses while recover^’’ occurred in a 
baby receiving human milk. If emphasis had been placed on the fact that the re- 
tention of potassium preceded the retention of sodium and chloride, other studies 
would doubtless have been made to evaluate this observation and deduce its 
therapeutic significance. 

Thus the great school of pediatries in Germany which culminated under 
the leadership of Czerny and Finkelstein appreciated that loss of alkali was 
an essential feature of malignant diarrhea and that potassium was lost in relative 
excess of nitrogen. They conceived of the rapid teimiinal loss of nitrogen as a 
consequence of the loss of alkali. In this assumption they may have been cor- 
rect, but they were not correct in assuming that the process could not be re- 
versed by specific I’eplacement therapj’. 

Holt, Courtney, and Fales'® showed that the loss of potassium in diarrheal 
stools is greater than can be accounted for by the loss of nitrogen. That Holt 
appreciated the implications of these findings is indicated by the following 
quotation: ^‘In attempting to supply this loss by hypodermoclysis it should 
be remembered that not only are water and sodium needed, but potassium and 
magnesium as well. Witli these facts in mind, a better solution for use in 
hypodermoclysis can certainly be devised than normal saline or than Ringer’s 
solution.” Holt, Jr.,=^ reported additional data obtained by his father and was 
impressed by the same findings, for he wrote: comparison of potassium and 

nitrogen retentions shows that loss of potassium is seldom accompanied by a 
proportionate loss of nitrogen and may even be accompanied hy a retention of 
nitrogen. The conclusion to be dravm from this is that intracellular fluid may 
be lost without death of the cells. Hitherto, attention has been directed only 
to the replacement of plasma electrolyte and that of interstitial tissue fluid. The 
question of replacing intracellular fluids appears of equal importance and should 
bv no means be neglected,” 

Butler, JIcKhann, and Gamble"® reported data essentially like those of the 
present paper except for omission of chloride balances. Again a quotation in- 
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dicates appreciation of the significance of the finding^: “The 
intraceUular fluid loss comi>licaics ouv conception o£ the process o£ dchjdiation 
and disturbs our confidence in the therapeutic adcfiuacy of parenteral treatment. 
Since repair solutions must be placed in the vascular or in the interstitial com- 
partment, they cannot contain with safety the intracellular materials, such as 
potassium and phosphate, at concentrations above tlie small values prescribe 
for them in cxtracelluar fluids. The solution devised by Hartmann contains 
potassium appropriately to this extent. It is evident, liowcver, that such sou- 
tions cannot provide an adequate replenishment of iulracellular materials. Par- 
enteral therapy lias a large, often dramatic, cflcctivcness. It must be adinittcd, 
however, that it is not always successful and it may be hoped that recognition oi 
all additional, pathologic process in the situation will eventually produce supple- 
mentary measures whicli will provide a more complete control of the severe stage 
of diarrheal disease.” 

These quotations raise the question of why adequate amounts of potassium 
were not ^ven. The German students sought to treat diarrhea largely by 
providing some food which would change the character of the stools fx*om 
diarrheal to ^ ^ dyspeptic ” ; that is, from stools containing large amounts of 
sodium and potassium to ones containing little alkali and large amounts of cal- 
cium and magnesium soaps. In this they were partially successful as indicated 
by the survival of Finkelstein's protein milk. They appreciated that sub- 
cutaneous saline produced considerable improvement, but felt that if the stools 
remained watery a relapse into a worse state would oecui*. Because of this 
attitude the possibilities of replacement therapy were never adequately ex- 
plored in Germany. 

In this country, replacement therapy has been quite thoroughly tried,' 
usually guided by chemical examination of the blood. In fact, restoration of 
normal plasma electrolyte has seemed so desirable that this end has been sought 
even though clinical signs and other evidences have indicated that normal seimm ' 
concentrations do not restore the functions of a child who has suffered from 
dehydration due to diarrhea. The very success of some of the therapeutic pro- 
cedures seems to have diverted pediatricians’ attention from the importance of 
loss of potassium. 

The use of large quantities of physiological saline by intraperitoneal injec- 
tion produced a gratifying decrease -in the mortality. While this route has been 
largely abandoned in favor of subcutaneous and intravenous therapy, Blackfan 
^ ^^ork showed that diarrheal patients need large amounts of sodium 
^ demonstration of serum acidosis by Howland and Marriott,^^ 

and Selfless and Stetson"^ was accompanied by proof that the acidosis could be 
correcte y the intravenous injection of sodium bicarbonate. However, the im- 
provement ^ ^ symptoms of acidosis and the restoration of the concentration 
tfA f seemed to both groups of workers to raise false hopes that 

\ere not tulMed by a decrease in mortality. The original reaction to the use 
^carbonate is confirmed by the high mortality of Hartmann’s pa- 

of sodium lactate and in whom restoration 
nanprc32^i '^^^^onate was used as a criterion of successful treatment.^^ Several 
P P . have shown tho nature of the disturbances in serum concentrations 
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and made various recommendations for treatment. Powers^^ introduced the use 
of transfusions and correctly pointed out that the indication for transfusions 
is shock and only secondarily, anemia. He described a form of treatment which 
combined most of the contemporarily accepted procedures. The outline empha- 
size the use of fasting followed by small feedings, intraperitoneal injection of^ 
ph 3 ’'siological saline, and intravenous glucose and blood transfusions. The 
mortality records of this series suggest that these procedures accomplished as 
much as any of the more recent modifications using constant intravenous injec- 
tions and precisely calculated doses of sodium bicarbonate or sodium lactate."*' 

Ultimately, the failure to use potassium salts parenterally was apparently" 
connected with two ideas. First, it was realized that a rise in the concentration 
of potassium in plasma could produce death by stopping the heart. Second, 
cellular membranes were considered to be relatively impermeable to cations 
and hence loss of potassium was considered to be caused by some fundamental 
change Avithin the cells. As indicated in the introduction, the second surmise 
is no longer tenable and recent studies have shown that the dangers of potassium 
poisoning, although real, are not as gi'eat as might be anticipated. 

Heart block is produced when the serum concentration of potassium reaches 
a level of 10 to 12 mM per liter.^^ The disturbance in the heart is connected with 
the rise in extracellular concentration and not directly associated Avitli a rise in 
the intracellular potassium of the heart.^"* In the parenteral injection of potas- 
sium salts, the rate of administration must be slow enough not to lead to a 
temporary rise to toxic levels and the total dose must not be large enough to 
lead eventually to a toxic extracellular concentration. 

When potassium chloride is injected intravenously, the serum concentration 
increases as if potassium were distributed equally throughout body water.^® 
Actually it is known that the liver and heart take up relatively^ more potassium 
than other tissues when the serum concentration increases.^® Temporarily the 
muscle content can increase 5 to 8 per cent above the high normal leveL® Since 
the intracellular water of the muscle makes up about 70 per cent of the total 
intracellular water, such an increase can amount to about 4 mM of potassium 
per kilogram of body weight and about one-half of this rise may occur before the - 
serum concentration reaches 10 mM per liter. The kidneys are capable of excret- 
ing potassium in a concentration of over 100 mM per liter so that a dangerous 
rise in potassium concentration is unlikely to develop as long as urine is being 
excreted. During the period of fasting, the first four cases showed urine concen- 
trations of potassium varying from 11 to 30 mM per liter and excreted 2 to 5 mkl 
of potassium per day in the urine. In Cases 5 and 6, the concentrations were 68 
and 45 mM potassium per liter, and the daily urinary excretion 8.5 and 6 mM, 
respectively. Thus the parenteral potassium did not produce unusual urinary 
concentrations. The transfer of potassium to the cells explains this finding. 
MiUer and Darrow® showed that the toxic dose of potassium chloride injected into 
the peritoneal cavity is about twice as large in rats with a deficit of muscle po- 
tassium as in normal rats. The resistance to potassium poisoning was explained 
by a rise in muscle potassium accompanying injections of potassium chloride. 

Bearing these facts in mind, one can predict with reasonable certainty the 
safe dose of potassium for intravenous or subcutaneous use. If the eoneentra- 
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Um. ot scrum potassium is 5 mM pc- liter, a rise i.i coum.tratioi. o! 4 5 n,5t 
wiW not proto l^carL block. Assuming equal dustribulion tbrougboul bod^ 
water, 3.1 m'M o£ potassium per kilogram of body wcigMit will produce a rise of 
4 5 mM in the concentration of .serum potassium. If injected slowly , Ibis amount 
of potassium should be safe for the treatment of diarrlioa unless the scnim con- 
centration is already Iiigli and urine is not being formed. Injection over a period 
of four to eight hours should a.ssurc c(iual di.strilnilion of injected j)otas.sium and 
avoid a sudden xnsc in the scrum concent i*ati on. 

In the practical choice of a solution for ]);n‘ 0 ))ici'<il use, the safe uoso of 
potassium xvas added to quantities of sodium chloride and sodium lactate sinlnl)lc 
for replacing extracellular eleelrolylc. Davvow and Yauncl’’ showed that 
from one-third to one-half of the extrnccllulav electrolyte must be removed to 
produce the picture of advanced delij'dration. Tliis amount of electrolyte is con- 
tained in 80 to 100 c.c. of pliysiological saline per kilogram of body weight. Since 
a greater amount of sodium than chloride is desirable, sodium lactate was in- 
cluded. The concentrations used in this^ study were approximatclj": potassium 
chloride, 40; sodium chloride, 100; and sodium lactate, 50 mM per liter. Such 
a solution can be made by adding 40 c.c. molar sodium lactate, 2 Gm. potassium 
chloride, and 5 Gm. sodium chloride to 710 c.c. of water. The sodium chloride 
and potassium chloride can be sterilized separately" and added, together with 
one 40 c.c. ampule of molar sodium lactate, to 710 c.c. of sterile water. This 
solufio 2 i is not irritating when given subcutaneously and will not produce potas- 
sium intoxication in the recommended doses given over a period of four to 
eight hours. 

Untreated patients suffering from the dehydration of diarrhea may have a 
high concentration of potassium in the serum. In Case 6, the serum concen- 
tration was slightly low (3.7 inhl per liter) w^hile in the other eases the potassium 
concentration was slightly high on admission (4.8 to 6.7 mM per liter). Ho^Y- 
ever, the author has foimd levels as high as 10 to 12 mil per liter in moribund 
diarrheal patients. This finding suggests that the poor circulation of the ter- 
minal stages tends to lead to loss' of potassium from the cells, in spite of a 
deficit of potassium in intracellular fluids. This finding is in agreement wdth 
recent data on shock produced by tourniquets/^ Hence in-moribund patients 
an per aps in a cases of severe diarrhea, infusions of physiological saline and 
g ucose solutions should he initiated for an hour or until urine formation is 
assured, and then the solution containing potassium chloride can be started. 

n ascs ^ an 6, and in the series reported elsewhere, treatment vras 
the solution containing potassium chloride as xvell as so- 
cxl A sodium lactate. In severe dehydration, the initial deficit 

’\r\t\ ^ onde should he replaced by 80 to 100 c.c. of such a solution, 

^ potassium will be given at a safe rate. The solution will 

fluids? ^^^P^tedly as long as the diarrhea continues and parenteral 

^^^.submaintenanee feeding is started, retention of potas- 
food fvnov A 2 Gm. of potassium chloride are added to the 

waierv ^en^ maintenance feeding can be taken without inducing 

J ools, no potassium chloride need be added to the food. 



538 


THK JOURNAL OF PEDIATRICS 


The present work shows that failure to give potassium is a factor in the 
untoward results obtained previously. The reduction in concentration of serum 
potassium is probably one of the untoward effects of the usual therap 3 '. Con- 
sidering 4 mM per litei’ the low normal level of potassium in semm, the cases 
illustrate this difficulty. At the end of Period T, the serum potassium concen- 
tration was below 4 mM per liter in Cases 3 and 4, but not in Cases 1, 2, 5, and 6. 
In Case 1, there was no diarrhea in tlie hospital and in Cases 5 and 6, potassium 
was given in Period T. Increase in intracellular sodium may be a second unto- 
ward effect of the usual replacement therapy. In Case 1, considerable sodium 
entered the cells and explains v>^hy a large retention of sodium and a small 
retention of chloride raised the serum bicarbonate no higher than normal. Else- 
where'^ the bearing of a deficit of the intracellular sodium on the dose of sodium 
bicarbonate necessary to restore the serum bicarbonate in acidosis is discussed. 
It is obvious that the dose of sodium bicarbonate might be quite enormous if 
sodium is transferred to the intracellular fluids to replace all of a large deficit 
of potassium in the cells. The present data show that the deficit of potassium 
may be equivalent to one-haK of the estimated extracellular sodium of the body 
(or one-quarter of the estimated potassium of the body) and that substitution 
of sodium for the deficit of potassium is likely if bicarbonate therapy is pushed. 
If a high intracellular sodium concentration is harmful, aggravation of this type 
of change in the cells is undesirable. More research into the consequences of 
this phenomenon must be made before its role in the untoward effect of therapy 
Avith sodium chloride and sodium bicarbonate can be decided. It suffices hei’c 
to state that the treatment of acidosis should not be undertaken without consider- 
ing the effect on the cells; probably the use of the salts of both sodium and 
potassium is usually indicated in other tjq)es as well as in diarrheal acidosis. 

Actually it is known that certain functions are affected by a deficit of 
potassium. Familial* paralysis^^ is accompanied by a low concentration of serum 
potassium and similar paralysis has been observed in dogs having low serum 
potassium as a result of injections of desoxycorticosterone acetate.' It is unlikely 
that this type of reaction develops in untreated diarrheal patients, since un- 
treated cases are apt to have high serum potassium concentrations. After treat- 
ment with sodium and chloride, such an occurrence is a possibility. ]\Ieyer and 
Nassau^® emphasized that loss of muscle tone is an invariable accompaniment of 
severe diarrhea. Deficit of muscle potassium is probably associated with this 
phenomenon. Diets low in potassium and repeated injections of desoxycorti- 
costerone acetate pi'oduce myocardial necrosis in experimental animals.^^’ 
Myocardial failure is the usual sign of over dosage with desoxj’corticosteronc 
acetate.®® One of the most ominous signs in diarrhea is a slow heart rate. 
Further studj’* may show that the heart symptoms in diarrhea are dependent 
in part on a deficit of potassium. Thus, nervous, muscular, and cardiac dis- 
turbances can be produced by a deficit of potassium, but further study will be 
necessary to differentiate the disturbances associated with a deficit of potassium 
from those produced by a loss of sodium, chloride, and water. 

Elsewhere®' a modification of present methods of treating diarrhea is 
described. Although the only significant change is the parenteral administration 
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of potassium, the method lowered the mortality rate from 25 per cent to about 
5 per cent. Harrison, Tompsett, and Barr''= observed improvement in two 
adults suffering from fatty diarrhea when they were given potassium by 
mouth. These authoi-s correctly concluded that the finding of a low concen- 
tration of potassium in sei’um indicated that pota.ssium may be lost so rapidly 
in diarrheal stools as to lead to a deficit of body pota.ssium and that tliis deficit 
can be reversed by giving potassium salts. 


SUMMARY 

Balances of nitrogen, sodium, chloride, potassium, phosphorus, and calcium 
are reported dining recovery from dehydration due to severe diarrhea. The 
balances are correlated uith each other to bring into view the disturbances in 
composition of the intracellular as ^vell as the extracellular fluids. 

Diarrhea led to a decrease in extracellular water owing to loss of sodium and 
chloride in extracellular fluid. In some cases, a large part of the loss of extra- 
cellular sodium was explained by transfer of sodium from tlm extracellular 
to the intracellular fluids. Such a transfer of sodium explained the acidosis 
in one case. In other cases, sodium was lost from the intracellular as well as 
extracellular fluids. 

Loss of intracellular potassium was a .prominent feature of all cases and w^as 
equivalent in two cases to about one-fourth of the estimated normal potassium 
content of the baby. This loss of potassium is in excess of the loss which 
would be expected from loss of nitrogen. 

No great disturbance in the relative concentration of intracellular phos- 
phorus was demonstrated. 


The usual replacement therapy of fasting and the parenteral administration 
of solutions containing sodium chloride, sodium lactate, and glucose corrected 
the extracellular concentrations. However, considerable sodium entered the 
cells in two cases and loss of potassium was aggravated. 

Replacement of inti'acelliilar potassium w’as obtained by adding 1 to 2 Gm. 
of potassium chloride to submaintenance feeding. One observation indicated 
that replacement of intracellular potassium is not likely to occur if the diarrhea 
continues and suhmaintenance milk feedings without added potassium chloride 
are given. The data indicate that the usual milk mixtures contain sufScient 
potassium to replenish the tissues if these mixtures can be taken in the amounts 
necessary for growth. 


During the period of fasting, retention of intracellular potassium can be 
produced by adding potassium chloride to solutions containing sodium chloride 
and sodium lactate. Such a treatment restores extracellular concentrations and 
rep aces the e cit of potassium in part. Accompanying this replenishment of 
both intracellular and extracellular electrolyte, the babies loohed better than 


The significance of a deficit of potassium is discussed. 
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THE USE OP POTASSIUM CHLORIDE IN THE TREATMENT 
OP THE DEHYDRATION OF DIARRHEA IN INFANTS 

Cltftok D. Govan, Ji?., M.D., Bai.timorE; Md., and 
Daniki^ C. Dakrow, JI.D., New Haven, Conn. 


T he conipreliensive plan for the treatment of diarrliea publisliecl by Powers 
in 1926/ apparently produced as satisfactory results as any of the more 
recent s 3 %stems. The later papers have advocated substitution of subcutaneous 
or intravenous injections of essentially tlie same solutions containing sodium 
chloride, sodium bicarbonate (or sodium lactate), and glucose in place of the 
intraperitoneal injections recommended by Powers. The dose of bicarbonate 
necessary to restore the concentration of serum bicarbonate has been more 
precisely defined.* However, the mortality records do not show that these 
refinements improve the final result. For all practical purposes no funda- 
mental, new principle in the treatment of diarrhea has been introduced in the 
last t^venty years. 

In an accompanying report,^ the magnitude of the loss of body potassium 
was shown to be equivalent to about one-quarter of the estimated body potas- 
sium in the most severe cases. Furthermore, it 'was demonstrated that this 
loss of potassium is not accounted for by disintegration of the cells as a whole ; 
that is, the deficit of potassium was not accompanied by a corresponding loss 
of nitrogen and intracellular phosphorus. During the period of fasting, when 
all fluids were given parenterally, retention of potassium unaccompanied by a 
positive balance of nitrogen and .intracellular phosphorus was produced by the 
addition of potassium chloride to the solutions in general use for the replace- 
ment of body water and electrolyte. These findings have formed the basis for 
. the development of a new system of treatment which is described in the pres- 
ent paper. The results obtained by the new treatment are contrasted to the 
results obtained by the previous method. 

The procedures used in the therapeutic trial cannot be precisely described. 
As in any type of treatment of diarrhea, the therapy varied a great deal as 
a result of varying severity of the symptoms, de^ee of dehydration, and the 
response of the diarrhea to treatment. In addition, the pi’ocedures used at 
the end of the study were the result of experience obtained earlier in the ex- 
perimental trial. In other words, the system of treatment was a I'esult of the 
information obtained Avith the new therapeutic agent during a therapeutic 
trial of its effectiveness. The follo\ving outline shows the general plan of 

treatment. 


1. Initial treatment of Shock. On admission, in severe cases the patients 
received an intravenous injection of whole blood or plasma (10 to 20 c.c. per 
kilogram of body weight), together ivith an equal volume of physiological 
^th ^ improve the circulation so that oliguria was 

the HotSf'johns^HoDkinf' University School of Medicine and 

pediatrics, Tale Un^’erslty School oT’ltedlrinlf 
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overcome aiid a partial restoration of. the functions of the enzyme systems 
of the cells would be obtained. Since it is not always possible to recognize 
the symptoms of shock* as distinguished from dehydration, transfusions were 
given in all severe cases before, rather than after, the development of obvious 
shock. In milder cases only saline and glucose intravenously were given for 
this purpose. 

2. Period of Fasting,— Oral administration of food and water was with- 
lield until all evidence of dehydration was overcome, nausea was no longer 
manifest, and intestinal functions had been partially restored. During this 
phase all fluids were given parenterally by slow intravenous injection, supple- 
mented b}^ subcutaneous injections in manj^ cases. Nothing was given orally 
to any infant during the first tiventy-four hours and a few infants received 
nothing by mouth for six days. 

. 3. Replacement of Bodij Water and Electrolyte,— During the first twenty- 

four hours replacement of most of the deficit of body water and electrolyte 
was attempted by the subcutaneous or intravenous injection of from 80 to 
150 c.c. per kilogram of body weight of a mixture of potassium chloride, so- 
dium chloride, and sodium lactate (this mixture will be called potassium 
chloride-sodium chloride-lactate mixture and is described later). The rate of 
injection varied ; it was given as rapidly as 2 c.c. per minute over a period of 
four hours ; usually the estimated dose was given in from eight to twelve hours 
by slow drip. During this initial period of electi’olyte replacement, enough 
5 per cent solution of glucose was injected intravenously to make the total 
~ water intake from 150 to 280 c.c. per kilogram of body weight. 

4. Maintenance of Body Water and Electrolyte,— After the first day, smaller 
amounts of the potassium chloride-sodium chloride-lactate mixture (from 20 
to 50 c.c. per kilogram of body weight) were given daily as long as the stools 
remained watery. In addition, sufficient 5 per cent solution of glucose was 
injected intravenously to make the total fluid intake from 150 to 200 c.c. per 
kilogram of body weight. In some cases these glucose and electrolyte solu- 
tions were injected subcutaneously in a mixture of one-half potassium chloride- 
sodium chloride-lactate solution and one-half 5 per cent glucose. 

In a few cases, a mixture of amino acids (Mead Johnson and Company) 
was added to the other fluids without obvious changes in the course as com- 
pared with those receiving no amino acids. 

5. Vitamins, — Upjohn’s Solu-B was added to the glucose solutions in the 
majority of cases. All patients were given intramuscularly 1 c.c. injections 
of crude liver extract twice a week. 


•Tf rpalized that the term shock Is unsatisfactory since it has been applied to a num- 
ber of conditions not clearly related to each other. In this paper the authors refer to evi- 
dences of permanent damage to the functions of the cells which develop as a result of 

TlAhvdration or deficit of body water and electrolyte does not mean the same thing, 
^ .Son tn Vn V it iLds to shock in this scHso of the word. When the circulation is 

for a ^sufficlen^ changes take place within the cells probably owing 

reduced for a sumcienv , o failure of certa n enzymes* and in the 

to anoxia. These are of electro lyteT It is probably failure of these cellular 

muscle b^ fodure of the circulation, which explains the so-called irreversible stage 

functions, rather than fafiure of the has been the most effective means pf 

of shock. reversing the changes In cellular functions. In shock due 
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6. Feeding . — ^Food was started %vhcn tlie stools •were no longer watery and 
all cridence of dehydration had been overcome. The period of fasting varied 
from one to six days. The food was milk with 2 per cent fat and 5 per cent 
dextrimaltoso. The milk was made from powdered whole lactic milk and pow- 
dered skimmed milk restored to their original eoncentrations with water. 
Equal parts of these two reconstituted milks formed the basis of the food. 
During the first day after resumption of feeding, 10 calories per kilogram of 
body weight wer'e^ offered. In most of the cases, the food was diluted with 
sufficient water to give 150 c.c. of fluid per kilogram of body weight per day. 
If the infant failed to take this amount of food, the fluid intake was supple- 
mented by subcutaneous or intravenous injections of physiological saline or 
5 per cent glucose. The feedings ■were increased gradualh' over a period of 
from seven to fourteen days until full feedings were taken. 


Beginning in October, from 1 to 2 Gm. potassium chloride were added to 
each day’s feeding when the caloric intake was less than 70 per kilogram of 
body weight. 

Before instituting this treatment, essentially the same procedures had 
been carried out except (1) only physiological saline or a mixture of about 
two parts physiological saline with one part isotonic sodium lactate was used, 
and (2) no liver extract was used. One of the authors (D. C. D.) has used 
liver extract for years, but had never observed a definite beneficial result such 
as will be demonstrated when the series treated with potassium chloride- 
sodium chloride-lactate mixture is contrasted to the series receiving no par- 
enteral potassium. 


When the first patients received potassium intravenously, the clinical re- 
sponse was so striking that it was decided that it was important to obtain 
as -wide an experience -with the therapy as possible. For this reason all pa 
tients suffering from diarrhea received some form of potassium therapy after 
September. Hence there are no control cases coming at the same time of the 
year. However, from June to September about the same number of cases had 

been treated by the conventional therapy as were treated by the new method 
from September to November. ^ metnoa 

All the patients treated for diarrhea were bahipc tt - 

Lane Home because of a chief complaint of diarrhea All Harriet 

and their treatment carried out under the direction nn ^ 

(C.D. G.). Ov™g to limitation of the number of hedti \ ^ 

were admitted to the wards. As a result the T 1 P+- + ’ infants 

infants who were thought unlikely to recove? n^lis SeSS Tn th^t^ 

The clinical impression was that hnfTi treated in the hospital. 

Lgre. of severity of the iUne“ ili” «»">Pa«ble in 

the same. Thirty-eight of the control fnd fn!t groups were essentially 
with potassium were under 6 months of atro infants treated 

slum therapy, 18 per cent showed either receiving potas- 

in the stools. The proportion of 

be stated, because the stool cultures were Mt tXV° 

were not taken m as satisfactory a manner. 
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The reader is referred to Cases 5 and 6 of the accompanjdng paper^ for the 
details of the course in two extremely sick infants treated with potassium. 

Chart 1 shows the number of cases in the control and experimental groups, 
together with the mortality. In the control series, six cases must be excluded 
because their deaths Avere associated Avith the folloAAung conditions in addition 
to diarrhea: (1) Sepsis due to alpha streptococcus, to Escherichia coli, to 
Bacilhts pyocyaneus, and to hemolytic Staphylococcus aureus; (2) prematurity 
ill tAA'^o infants AA^eighing less than 1,300 Gni. The correc%d mortality of the 
control series is, therefore, 17 of 53 cases. The records of the 17 fatal eases 
reA’eal nothing characteristic. The deaths occurred at A^arying interAaals after 
1herap3" Avas started and the manner of exitus shoAved no characteristic features. 

PATIENTS TREATED FOR ACUTE NUTRITIONAL DISTURBANCES 


3 

2 

\ 

PATIENTS 




KCL THERAPY 


3 


JUNE 1 JULY I AUGUST 
I I PATIENTS CURED 

Chart 1. 


septemberI 


OCTOBER 


WEEKS 


MONTHS 


MORTALITY 


III the group treated with potassium, one patient died of sepsis due to 
B. pifocyoneus as revealed by a heavy growth in the culture taken from the 
lilood on admission. This organism was grown in practically pure culture 
from the infant’s intestines and at autopsy, ulceration of both the small and 
large intestine was found. The premature infant listed in Table I weighed 
1,300 Gm. and died thirty-six hours after entering the hospital and receiving 
potassium therapy. Excluding these two cases, the eon-ected mortality in the 
eases with potassium therapy was 3 of 50 patients. 

The three fatal eases of the potassium series are of interest. Tlie first 
death occurred in an infant, aged 5 months. The baby showed marked dehy- 


T.\ble I. Mortautv ik Diarrhea 



CON^’EXTIOX.VL TIIEHAPY 

POTASSIUM THERAPY 

Total patients 

59 

52 

Deaths with sepsis 

Deaths mth prematurity 

9 

53 

1 

50 

3 

Uncomplicated cases 

Uncomplicated deaths 

• 17 
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dvatiou on admission and died six lumrs aficr admission l<i the liospiltd. The. 
second death occurred in an infant, aged 25 days. Before admission to the 
hospital he had had diarrliea for fonr days. lie Imd been exposed to an epi- 
demic of diarrhea in newborn infant.s in which fonr others died. Tn the hos- 
pital, the diarrhea continued for eighteen days. The third death occurred in 
an infant, aged 3 montlis, .suffering from eongcnital sy])liilis as well as diarihea. 
The diarrhea had apparently responded .satisfactorily to treatment and he 
received peuicilliii for the syphilis. The diarrhea had been absent for five days 
and he was scheduled for di.scharge the following day. However, ho died sud- 
denly and unexpectedly during the night. While he did pass two loose stools 
during the night, diarrhea was not considered the cause of the death. No 
autopsy was performed. 

Chart 1 shows the mortality per week during the summer. Tt will he seen 
that the potassium therapy was instituted during the maximum incidence of 
diarrhea and at a time wheti the mortality was high. Tt is striking to ol)sci*vc 
that only one of the first forty-two patients treated with polassiinn died.' Thi.s 
favorable record occurred iiuSeptember, when the mortalil^^ from diarrliea is 
usually high in Baltimore. 


COJIFL.ICATIOXS OK TREAt:MEXT WITH POTASSJUAI CHLOHIDK 

‘Potassium Intoxication , — It had been anticipated that potassium 'intoxica- 
tion might be encountered. The concentration and total dose of the solution 
used were calculated to give from 3 to 4 nijM of pota.ssium in the maximal 
amounts recommended for tAventy-four hour.s.^ If none of this potassium were 
excreted or transferred in unusual amounts to the intracellular iliiicls, the rise 
in concentration of potassium in the serum would be 4 to 5 m]\I per liter. 
If the initial scrum concentration Avere 5 per liter, the final concentration 
woAikl he 5ust beloAv that producing heart bloelc. The pota.ssium chloride- 
sodium chloride -lactate solution has the f olloAving concentrations : 


K 35 mil per liter 

Xa 122 per liter 

Cl 104 mM per liter 

Lactate 53 mAI per liter 


It can be made aecovding to either of the folloAving formulas: 

I- 2 Gm, ir. KCl 2 Gm. 

r - . ^ 3 Gn,. 

™ actatc 40 c.c. % molar iodiuni lacfato 250 c.c. 

710 C.C. Water 500 c.c. 

ebloHde pan*i!*^”t sodium eblovide and potassiti 

C.C. ampule of com.nere.ally prepared molar sodium lactate, 
tients veeeivint Tb! concentrations of potassium in the serum of sbe p; 
concentrations u-ere chloride-lactate solution. TI 
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period of from four to eight hours.* Three values are moderately elevated, but 
well- below the level associated vdth heart block (10 to 12 mM per liter). In 
several patients, normal electrocardiograms were obtained during or within 
two hours following the injection of potassium chloride-sodium chloride-lactate 
solution. 


Table EL Effect of Subcutaneous Injection of 80 c.c. per Kilogram: of Body Weight of 
Potassium Chloride-Sodium Chloride-Lactate Solution 




CASE 


POTASSIUM CONCENTRATION 
mM per L. of serum 



1 


3.74 



2 


4.00 



3 


6.87 



4 


3.40 



5 


6.75 


- 

6 


6.54 


In one patient, potassium intoxication occurred and almost led to death. 
The infant, aged 12 days, had had diarrhea for two days before admission. 
During the first three days in the hospital, the potassium chloride-sodium 
chloride-lactate mixture was administered parenterally. At this time the diar- 
rhea had ceased and the potassium therapy was discontinued. FeedingS“were 
-given for the next seven days, and the infantas condition seemed to be im- 
proving. However, on the eleventh day, the diarrhea recurred. The potassium 
chloride-sodium chloride-lactate solution was again injected subcutaneously. 
Within one hour, the infant became cyanotic owing to heart failure. Complete 
heart block wth a rate of about forty per minute was demonstrated by elec- 
trocardiogram. At this time the concentration of potassium in the serum was 
12.8 mM per liter. 'Following an intravenous injection of 15 c.c. of 10 per cent 
solution of calcium gluconate (Smith's) and 150 c.c. of 17 per cent solution of 
glucose, the cyanosis disappeared, the heart rate increased, and the circulation 
improved almost immediately. The electrocardiogram was improved one hour 
later and was normal two hours later. The case %vill be reported in an accom- 
panying paper.® The cause of the rise in serum potassium is not clear in this 
case. The potassium chloride-sodium chloride-lactate solution was given im- 
mediately on recurrence of the diarrhea in this case and later it was apparent 
from the chart that the baby had been passing very little urine at this time. 
Furthermore, this baby probably had no deficit of potassium when the second 
treatment was started, because the initial treatment and the food had replen- 
ished the intracellular fiuids, and because the relapse had not been of sufficient 
duration to induce a second deficit of potassium. 

It was the developments in this case in particular that led the authors to 
institute the treatment of paragraph 1 before starting the potassium chloride- 
sodium chloride-lactate solution. There are other findings which indicate that 
parenteral potassium should not be started precipitously. In two patients be- 
fore treatment, the concentration of potassium in the serum was 7 and 9 mM 
per liter. In connection with several other patients in New Haven- moribund 
from diarrhea, one of the authors (D.C.D.) has observed equally high con- 
centrations of potassium in the serum. As demonstrated in the metabolism 
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study and actually found by tissue analysis in some of these cases, the intra- 
cellular fluids of all these patients were probably low in potassium. The high 
concentration of potassium in the scrum o£ patients in the advanced stage of 
dehydration is probably dependent on two factors: (1) The oliguria accom- 
panying dehydration undoubtedly diminishes urinary excretion ; (2) when the 
circulatory failure reaches the degree causing shock, scrum concentration of 
potassium is apt to rise. This observation has been made repeatedly in shock 
and a recent study shows that this event occurs owing to a loss of potassium 
from the tissues.^ Thus it is desirable to replenish intracellular potassium, 
but one must not accomplish this end under conditions leading to a higli con- 
centration of potassium in the serum. 

The authors do not believe there is a great deal of danger of potassium 
intoxication following the injection of potassium chloride-sodium chloride- 
lactate solution if the follomng precautions are observed: (1) The dose should 
seldom be over 80 c.c. per kilogram per day; (2) the rate of injection should 
not be greater than necessary to give the indicated amount in four hours, and 
from eight to twelve hours should he employed as a rifle; (3) evidence of 
urine excretion should he obtained before starting the injection of the potas- 
sium chloride-sodium chloride -lactate solution ; and (4) the solution should not 
be given until the measures employed in shock have produced some recovery 
in the circulation and the functioning of the enzyme systems of the cells. 
Recent studies have emphasized that when the anoxia of shock reaches a 
certain degree, a number of enzymes in the liver cease to function. When 
this occurs, potassium may he lost from the liver.'^ Similar events probably 
take place in other tissues. Hence potassium may not readily be retained in 
the tissues while the anoxia of poor circulation persists, despite the fact that 
there is probably a deficit in the intracellular fluids. 

Erytlimxa With Desquamation . — Five patients developed striking, general- 
ized erythema on the second or third day of parenteral treatment with potas- 
sium chloride-sodium chloride-lactate solution. Three to five days after the 
erythema, the skin became roughened and desquamated. Otherwise these pa- 
tients did not appear to differ from the others. No serum potassium concen- 
trations or electrocardiograms were taken on these patients at the time of the 
erythema. Although the dilatation of the capillaries may have been produced 
by a rise in the concentration of serum potassium, the exact cause of this 
phenomenon cannot he stated. In general, the patients receiving potassium 
show the normal, rosy color of the skin at a time when pallor is the rule when 
solutions containing no potassium are used. These phenomena need further 
investigation. 


COMMENT 


me/bv tt® ™ ™ “ “sMy signilicabt as meas- 

f test. The climcal improvement impressed all observers 

that the potassium therapy enabled the babies to appear relatively well sooner 
ban when the eonventional therapy was used. The duration and tolity S 
rr ea was not apparently altered by the potassium administration. 
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Since the present study was finished, further trials with potassium chloride- 
sodium chloride-lactate haxe been carried out with equally successful results. 
It is felt that further study will show that parenteral therapy is not necessary 
after twenty-four hours, if the initial treatment has restored extracellular 
electrolyte and partially restored intracellular potassium. Recently the potas- 
sium chloi’ide-sodium chloride-lactate solution has been given by mouth after 
the outlined treatment has been carried out for tv^enty-four hours; the solution 
is given in a mixture of equal parts of the potassium chloride-sodium chloride- 
lactate mixture, water, and 5 per cent solution of glucose. About 150 c.c. per 
kilogram of body weight is offered per day. The oral fluid is divided into 
suitable amounts to be ingested every three to four hours. This procedure 
apparently enables the patients to replace any further loss of electrolyte dur- 
ing the period of fasting, while the stools are still water}". One of the authors 
(D. C. D.) had tried to institute milk feedings fortified with potassium chloride 
at an earlier stage than is indicated by previous experience with the conven- 
tional type of treatment. The results were not such as to suggest that potas- 
sium therapy will permit milk feedings to be resumed at an earlier stage of 
the treatment than has been customary. In general, the potassium therapy 
does not apparently shorten the period of Avatery diaiThea, but it does enable 
the babies to Avithstand a seA^ere qr prolonged attack that Avould otherAvise be 
fatal. One of the imponderable adAmntages of the treatment may haA^e been 
that it has given the authors the courage and confidence in the final outcome 
Avhich led to a sufficiently long period of fasting. 

A dogmatic outline for the treatment of diarrhea is presented elseAAdiere.® 
It is realized that further Avork is necessary to shoAV the best Avay of giving 
potassium chloride, along A\uth sodium chloride, and sodium lactate (or sodium 
bicarbonate). There can be no doubt that the treatment of the future Avill 
take into account the results presented in this and the preAuous paper, ^ and 
that the mortality of infants suffering from the severe dehydration of diar- 
rhea can be reduced to a much lower figure than has been the case in the last 
tAventy years. 

SUMMARY 

A ncAv plan for the treatment of diarrhea in infants is described. The 
Amrious xirocedures Avhich haA'^e been employed during the past tAventy years 
are folloAved except that replenishment of body electrolyte is accomplished 
by adding potassium chloride to the solutions containing sodium chloride, 
sodium lactate, and glucose. In all severely ill patients, blood or plasma in- 
fusions are also carried out. 

The results obtained Avith the ucav treatment in the last half of the diar- 
rhea season arc compared AA'ith the results obtained Avith the old treatment 
during the first half of the diarrhea season. The tAvo series of eases Av^ere of 
comparable severity. With the ucav treatment 3 of 50 patients died ; Avith the 
conventional treatment IT of 53 patients died. The decrease in mortality Avas 
not accompanied by a shortening of the duration or a decrease in intensity of 
the diarrhea. Administration of potassium chloride in conjunction AAuth the 
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other established procedures oimblcs llic babies (o recover from .some attache 
of diarrhea that Avould otherwise be fatal. 

Two complications of the new treatment were enco\intered : (1) Potassium 
intoxication with eonipletc heart block developed once, but rccoveivv followed ^ 
treatment. (2) Five patients developed intense erythema followed by des- 
quamation. While this complication did not otherwise alter the course, it is 
probably a consequence of the new treatmont. 

The precautions necc.ssary for the prevention of potassium intoxication 
are briefly discussed. 
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POTASSIUM INTOXICATION 

Report op an Infant Surviving a Seruj^i Potassiui^i 
Level of 12.27 Millimoles per Liter 

Clifton D. Govan, Jr., M.D., and Warren M. Weiseth, M.D. 
Baltimore, Md. 

T he 1 ‘ecent studies of Darrow^ and Govan and DaiTow“ Jiave demonstrated 
tlie value of potassium in the treatment of dehydration resulting from 
diarrliea. The therapeutic use of potassium is without danger provided the 
concentration of this ion in the extracellular fluid is not excessively elevated. 
Ringer and Murrell,^ and HowelP were first to demonstrate the inhibitory^ 
effect of the potassium ion upon the heart. Winkler and associates^ have 
.studied the electrocardiographic changes which occur in dogs as the concen- 
tration of potassium in the serum is gradually raised. Intraventricular block 
occurred when the concentration was a little more than doubled, and cardiac 
arrest occurred at levels of 14 to 16 nlM per liter. 

Smillie,® in 1915, described potassium intoxication in patients receiving 
liotassium therapy. He found that amounts of potassium which did not affect 
tlie normal individual produced severe effects in a patient with impaired renal 
function. Following this initial report, numerous cases of potassium poison- 
ing have been described, yet no recovery has been recorded following elevation 
of the serum potassium to concentrations of more than 12 niM per liter. 


report op a case 


In September, 1945, a 12 day-old white girl (D. L. J., No. 43515) was admitted to the 
Harriot Lane Homo because she had had watery diarrheal stools for two days prior to ad- 
mission. The family history was noncontribulory to the present illness. The birth was 
uncomplicated and spontaneous. The infant was exposed, in a nursery, to an epidemic of 
diarrhea of the newborn. At the age of 10 days the infant began to have greenish liquid 
stools. Tlie following day the diarrhea became more severe and continued on the twelfth 
day, when she was brought to the Harriet Lane Homo. 

J^hysiccil U/XO-iuitictiou^ The physical examination revealed a dehydrated, emaciated 
but alert infant who was acutclj’’ ill. There was loss of skin turgor, depression of the 
anterior fontanel, and the eyes wore sunken. The heart was normal in rate and rhythm, 
and no adventitial sounds were heard. The abdomen was flat and the liver edge was barely 
palpable. Neither the spleen nor the kidneys were felt. The genitals appeared normal. 
Scattered over the arms and legs was a splotchy red papular eruption. On the palms and 
" soles were numerous largo bullous impetiginous lesions. 

Cowrie.— The infant was isolated and during the first three days of hospitalization was 
given nothing b}'^ mouth. During this period the infant was given, intravenously and sub- 
cutancousl}’’, 100 c.c. per kilogram of body weight of a solution having approximately the 
following composition: 

^ 35 mM per liter 

Na 122 mM per liter 

104 mM per liter 
Lactate 53 mM per liter 
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the fluid inlnhc to 200 c.c. per ktloBrnm of i„, proved. On the 

third hospital day the stools ^vcrc norma an< milk find lactic acid milk 

fourth hospltnl day a feeding mixture of equal parts of ’ . j 

.M. 5 r.r Cl -ca.™ '=''7"- , C V S o7 .lo™, pci 

day the caloric intake was gradually increased until the hahj wa. r.c g 

li,. nc™ 

stools. Between C a.m. and 12 noon on the eleventh hospital day tjc habj had 
liquid stools and began to show evidence of dehydration despite a fluid 
of fluid per kilogram of body weight per day. The feeding wms discontinued and .00 c.c. of 
the potassium chloride-sodium chloridc-laclatc solution were injected suhculnnomislj, witli- 
out any preceding administration of salt solution. 



Tig. 1, 


One hour later the baby appeared to be in shock. Examination revealed the skiu to 
)e a grayish color, she ivas listless and had a very feeble cry, the extremities Tvere cold, 

minute. An electrocardiogram (Fig, 1) taken at this time 
revea e cvi ence of first degree- heart block, intraventricular block, pathological T Tvaves 
in a epression of the S-T segment, absence of the F waves in Lead I, and low 

"vo ese changes are typical of those described by -Winkler, Hoff, and Smiths as 

represen ing severe potassium intoxication. Blood was drawn at this time for a serum 
po assium etermination. The condition of potassium poisoning was recognized on clinical 
150^^ ^ i ^ was promptly given 15 c.c. of calcium gluconate intravenously and 

fh* ^ OT^rtonic glucose solution. Within a few minutes she seemed to respond to 
•nrno ^ ^ven a-^transfusion of whole blood. One hour after therapy 

+Vif ^ electrocardiogram (Fig. 2) revealed partial recovery. The heart rate 

inr A to 110 per minute. There was no evidence of intraventricu- 

an 1 C T waves in Lead I were normal. Heart block was still evident and the 
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P waves ^vcre isoelectric in Leads I and IT. Two hours after the initial therapy a third 
electrocardiogram was tahen. Tins showed comj)lctc recovery in Lends II und ITT. Techj 
nical difficulties were responsible for the effect scon in Lead I. The scrum potassium level* 
determined on the blood sample taken just prior to trcnlmcnt proved to be 12.^ niM per 
liter. The infant contimied to improve and dindiarged two ueelc^. later in good condition. 


PISCU^^SIOX 

The potassium intoxication evident in this 3-kilograni infant was manifest 
one hour after a subcutaneous infusion of 200 c.c. of the potassium chloride- 
sodium chloride-lactate mixture. The amount ol ])otassium {8 m^I) admin- 
istered, even if it had been absorbed immediately, wjis onouj^h to raise the 
extracellular potassium concentration only 5 nOf per liter. Yot, at tlie onset 
of the intoxication, the serum pota.ssium level was 12.27 mil ])or liter. The 
potassium administered to the infant during the first diarrheal episode may 
have replaced any deficit of cellulai* potassium and allowed potassium to a<;- 
cumulate in the extracellular fluids. It is. therefore, possible that Ibis infant 
was given an injection of potassium at a time when the concentration of potas- 
sium in the .serum was already high. The oliguric state was also a contributing 
cause. The baby was known not to have voided for five hours l)eforc the 
pai’enteral potassium Avas administered. 

The first signs of the intoxication Avere the onset of cj^anosis and clinical 
signs of shock, Avhich resulted from the .sloAved circulation secondaiy to the 
brachycardia and heart block. Improvement in the infant ’.s color and an 
increase in the heart rate immediately folloAved the intravenous injections of 
calcium gluconate and h3y)ertomc glucose solutions. Within one hour tlie 
infant Avas clinically asj'mptomatic, although minor changes in the electro- 
cardiogram persisted. At the end of tAvn hours the electrocardiogram Avas 
normal. 

In treating this infant, the calcium ion Avas supplied to countci'acfc the 
inhibitory effect of potassium upon the heart.^ The h3'’pertonic glucose AvaS 
given not only as a diuretic but also to enhance the deposition of glycogen 
in the IiA’^er. Fenn® has demonstrated that when gl^’^cogen is deposited in the 
liver it is accompanied by potassium and Avater. It Avas thought that the in- 
jection of a hj^pertonic glucose solution Avoiild stimulate gly^cogen deposition 
in the liver and thus reduce the concentration of potassium in the extracellular 
fluids. This ease demonstrates that prompt and specific therapj’’ Avill relieve 
severe potassiuni intoxication. 

SUMMAUY 

An mfant suffering with potassium intoxication recovered following the in- 
travenons mjeetion of calcium gluconate and hypertonic glucose solutions. 
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HOT BATHS IN THE TREATMENT OP EARLY 
INFANTILE PARALYSIS 


A. David Gurewitsch, M.D., New York, N. Y., and 
]\Iargaret a. 0 ’Neill, M.A., R.P.T,, West Haverstraw, N. Y. 

I MMERSION in warm water during the early phases of infantile paralysis 
' has been used for some time and has been described by different authors 
for relief of soreness and muscle tightness, but this approach has never been 
Avidely applied. Our results obtained so far with this method seem to us to'' 
justify the re-emphasis of this simple procedure. 

We would like to do this Avith all the reserve necessarilj^ needed for the 
recommendation of any treatment approach in infantile paralysis at the pres- 
ent time. - The symptoms in this disease vary Avidely ; spontaneous recoA^eries 
are frequent. The possible A^alue of any treatment form can be determined 
only by the comparison of large groups of similar cases treated in different 
Avays and uniformly recorded. We are lacking in sufficient numbers and 
necessary controls to draAv valid conclusions; but Ave feel that the number of 
our patients is large enough to derive a clinical impression of the value of the 
treatment approach we are reporting. 

We have treated all patients Avith infantile paralysis Avith Kenny packs 
in the 1941, 1942, and 1943 outbreaks. It Avas our impression that muscle sore- 
ness and stiffness responded more quickly in a large percentage of patients 
than Avith previously employed methods. Each year, howcA^er, a number of 
patients Avere observed in Avhom pain and stiffness remained in spite of long 
periods of packing. In November, 1943, Ave decided to treat several patients. 
Avho remained tender and A^ery stiff in spite of prolonged packs, Avith frequent 
daily immersions in hot Avater. We observed a definite spurt in loosening up 
and decreased pain. Gradually we prescribed this treatment to an e\"er- 
increasing number of patients. 

After January, 1944, hot baths became the treatment of choice and packs 
Averc prescribed only for those patients Avho for one reason or another could 
not be put into the pool; for instance, because of the patient having to Avear 
a plaster boot, orT)ecause of incontinence. Until Sept. 1, 1945, Ave have treated 
307 patients. 

The technique Ave are using is as folloAvs : Patients are put into AA^ater of 
a temperature of 104° F. The Avater is shalloAv so that the patient can lie flat 
Avith his head only very slightly raised on a headrest (Fig. 1). Gentle, free 
motion is not restricted but no exercises of any kind are gh^en. 

The lifting is done either on light canvas stretchers or by tAvo to four 
pei'sons according to the patient’s height, leaAung the patient’s body straight 
to prevent pull on tender muscles (Fig. 2). Immersions are started as soon as 
the patient has been admitted— usually from an isolation hospital. For pa- 

TYom the New York State Reconstruction Home. West Haverstraw. N. Y. 
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tients with marked stiffness and tenderness, we prescribed six immersions a 
day, lasting fifteen to twenty minutes each. As pain and stiffness subside, the 
nxunher of immersions is gradually reduced. Bathing caps protect the hair 
from getting wet and ear plugs arc inserted to protect tlic cars. At the end 
of each immersion, the patient is tlioroughly dried and wrapped in wool 
blankets. Systemic reactions are carefully watched for during the first tw'o 
weeks. Rectal temperature readings arc taken following each immension. 


m- 



2 . 
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Blond, fair-skinned children may develoj) temperatures np to 101° F,, but 
these will return to normal in all cases within an average of fifteen minutes. 
All patients receive from 2 to 8 Gm. of salt tablets daily according to their 
weight, and their fluid intake is forced. 

Other treatment procedures such as re-educational or passive exercises 
are given during interval periods. If passive stretching is indicated, it is given 
immediately following the hot bath. 

As we have been putting large numbers of patients into pools simulta- 
neously/ incontinence of feces or urine precluded this form of treatment for 
some. If individual baths could have ])een used, these patients also could have 
had immersions. 



Fifr. — Case 1. J. T. Onset Aiig. 14, 1943. Date of photograph Feb. 14, 1944. 

Several patients developed colds while undergoing this treatment, but in 
looking over the case incidence and comparing it with the incidence of colds 
in other years during the same period, we found that the number of colds had 
not increased. Children with discharging or sensitive ears are protected with 
particular care from getting water into the auditory canals. 

In order to get objective findings and to leave as little room as possible 
for sulijective interpretations on the part of the individual examiner, we have 
tried to establish a routine of examination for our patients. Flexibility and 
muscle tightness are recorded in angles of motion and distance in inches. 
Tenderness and pain are recorded at rest, in response to pressure and to 
stretching, and graded as 0, ±, lx, to 4^*. iMuscles are tested regularly accord- 
ing to the Lovett system. 
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Until Sept. 3, 1945, ^ve have treated 35 patients with onset in 1943, 242 
with onset in 1944, ^and 30 with onset in 1945. 

All patients of the 1943 outbreak had prolonged periods of packs before 
tliey were put into hot water. This group is valuable because it allows us to 
compare the responses of the patient to packs and to baths. It was our im- 
pression, as stated before, that the immersions in hot water speeded up the 
proee.ss of relaxation and elimination of pain from stretching. The case re- 
ports illustrate this point. 

COM3MENT 

In spite of having used the technique described for nearly two years, we 
are making this report only hesitantlj^ and in the form of a preliminary one. 
We feel, liowever, that by now we have gained enough information to warrant 
this communication — espeeiallj’' in order that new victims of infantile paral 5 \sis 
might benefit by our experience. 

If one considers, from a purelj’' practical point of view, the relative ease 
with which baths or hot packs can be given, one will find that the application 
of hot baths is simpler, especially in patients' private homes or in institutions 
not especiallj’' equipped for the treatment of infantile paralysis. In order to 
give effective hot packs, four prerequisites are essential Avhieh, in our experi- 
ence, are not often found simultaneously. These are : 

1. Ability to determine exact location of so-called spasm 

2. Good heating equipment for packs at bedside of patient 

3. Correct technique in applying these packs 

4. Two workei's 

Hot baths, on the other hand, will cover any area of muscle tightness re- 
gardle.ss of exact location. The equipment consists of a bathtub of .sufficient 
length so that the patient can lie in an extended position. It requires from 
two to four people to lift the patient in and out of the bath; therefore, the 
treatment can be given wherever there is a sufficiently long tub and enough 
help to lift the patient in and out. 

In comparing our treatment results, it is our impression that hot baths 
relieve muscle soreness and tightness faster and more effectively than Kenny 
packs. Subjectively, the patients prefer the pool treatment, and nearly all of 
those who had both, and who were old enough to express an opinion, felt that 
their pain was relieved more rapidly by the baths. 

AVe have adhered so far to one standard technique in order to get an im- 
pression with a sufficient number of patients. It is possible that the tempera- 
ture of 104° is not the optimum one. AVe will have to try higher and lower 
temperatures. In view of the fact that mild fever therapy has been reported 
to be beneficial in relieving soreness and tightness,® it may be that the element 
of raising the patient's temperature may bo an important one. On the other 
hand, beneficial results have been reported using body temperature only.-* 
AAHi ether the effect of mineral water is of importance will also have to be 
evaluated. 
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AVc have limited ourselves entirely to the diseussioii of the uses of hot 
baths in tlie treatment of musele tightness and innsele soreness and have left 
entirely aside the use of pools in tlie treatment (»f the jiaralysis for ambulation 
and in rc-cdueation of eoordinated function, as this is outside the scope of 
this report. 


1. Lovett, P. W.: J. A. M. A. 78: 1007, VX22, 

2. Lejig, A. T.: J. A. At. A. 107: lO.'a;. 

a. Ober, F. P.: A. A. M. A. 110: -I.^, lOaS. 

4. Hippp, H. i:., and fVonk, B. L.: Arrii. FIivs. Tlierajiv 25: ttr; JlMt. 

5. Stone, S.: Arch. Phys. Therapy. 21: :;50, lOl.'h ‘ • 



THE USE OP mmiAL SERUi\I C4AMMA GLOBULIN ANTIBODIES 
(HTOIAN) CONCENTKATED (BOIUNE SERUM GLOBULIN) IN. 
THE PREVENTION AND ATTENUATION OF JIEASLES 

Le\\^s K. S^VEET, M.D., AND Thorvad L. Hickman, M.D. 
Washington, D.C. 

M easles in young infants and in debilitated children is often a very serious 
disease. Therefore, the procurement of either an active or passive pro- 
phylactic agent that is easily available, nontoxic on administration, and of uni- 
formly high potency, is urgently needed. The agents heretofore used in passive 
prophylaxis : convalescent serum, pooled adult serum, normal adtilt blood, and 
placental immune globulin, are all deficient in one or more of these categories. 
Recently Cohn, Oncley, Strong, Hughes, and Armstrong^ have, in their work on 
human plasma fractionation, developed a gamma globulin fraction that has been 
shown by Enders- to contain many of the humoral antibodies, and by Stokes, 
Maris, and Gellis;^ Ordman, Jennings, and Janeway Greenberg, Prant, and 
Rutstein f and Janeway®’ ^ to be highly effective in protecting susceptible chil- 
dren against measles when it is injected shortly after the child is exposed. 

Our purpose in this paper is to detail our experiences ^vith the use of this 
material, normal serum gamma globulin antibodies (human) concentrated (im- 
mune serum globulin), in the prevention and attenuation of measles during the 
past two years. The material used will hereafter be referred to as gamma 
globulin.’ ’ 

MATERIAL 

Between April 29, 1943, and Aug. 1, 1944, we have administered gamma 
globulin by intramuscular injection to 267 susceptible children within eight 
days after exposure to measles for the purpose of preventing or attenuating tlic 
disease. Of this group, 113 children were on the pediatric or orthopedic wards 
of the Gallinger Municipal Hospital, 37 were exposed in nursery schools, and 
117 were intimatelj^ exposed at home to a sibling with measles.* 


RESULTS 


1. Hospital Exposures . — Measles was very prevalent in Washington in the 
spring of the years 1943 and 1944, and on fifteen occasions appeared on the 
pediatric or orthopedic wards of the Gallinger Municipal Hospital. All patients 
in the same or closely adjacent rooms Avere considered contacts Avith measles 
patients, and all patients treated or Ausited bj’’ one staff member AAutli ver 3 ' earL*^ 
measles were considered contacts, provided the medical history shoAved that the 


From the Department of Pediatrics, Gallinger Municipal Hospital. 

The gamma globulin used in these studies was developed from blood collected by the 
Amorloan Red Cross and produced under a contract recommended by the Committee on Medical 
between the Office of Scientific Research and Development, and Harv'ard University, 
ull^f oils rn^cri^ the Naval Medical School. Bethesda. Md. 

• A few of the children exposed at home and at sch^l were treated by us or by the members 
' ■ ■*' ''•••'icipal Hospital. The remainder were the private patients 


of the pediatric stc 
of Drs. William S. ' 
Washington, and 
Arlington. Va. 


.r. Burdick. Sander E. Lachman, Joseph S. Wall, John A. 
of Washington, D. C., and of Dr. Robert C. Hood of 
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Tabie I. The Results or a UNiroRM Dosn or 2.0 c.c. or Gamha Gwbumn ik Preventino 

rrniLpREN’ ExposHD ON* Tiu: HosnrAii ^Varp 


GROOP 

xo. 


PAV 

AFTER 

EXPO- 

SURE 


to 

f 

§ c 

§g 


3 

4 

5 
C 
7 
S 
9 

10 

11 

12 

13 

14 

15 


5 

3 

4 
4 
G 

o 

G 

4 


5 

8 

4 

C 


17 
10 
10 
13 
10 

18 
4 


PATIENTS FOLLOWED 21 PAYS 

OR MORE 

TOTAL 

IN HOSPITAL 

IN CLINIC I 

NO , 
MEA- 
SLES 

MEA- 

SLES 

NO 

mea- 

sles 

yiEA- 

SLES 
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5 
5 
4 
1 

4 

5 


9 

12 

4 

1 

1 


4 

4 

5 


4 

3 

4 
8 
4 
1 
1 
1 
0 

4 

1 

4 

3 


0 

1 * 

0 

0 

It 

0 

0 

0 

It 

0 

0 

0 

0 

2 * 


0 

1 

0 

1 

7 

(I 

0 

0 

0 

0 

0 

0 
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0 


0 

0 

1* 
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0 

0 

0 

(} 

0 

0 

0 

0 

0 

0 


Total 2-8 113 73 48 


IS 


VATWKTS 

FOhtO'iVVO 

10-21 DAYS 
IN HOSPITAL 
NO 

MEASIyES 


TOTAL 

KVMDEn FOLTyOirrD 


NO 

MEA- 

SLES 


MEA- 

SLES 


TOTAL 


0 

0 

0 

0 

0 


14 

4 

G 

G 

10 

13 

4 


1 * 

0 

!• 

1* 

0 

It 

0 

0 

0 

It 

0 

0 

0 

0 

2* 


35 

4 

7 

7 

10 

14 

4 

0 

3 

4 

4 

1 
4 


o o 
a o 

vi 

p o 

tf fa 


o 


G 

0 

4 

0 

1 

1 

1 

2 
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0 

0 

0 


14 


80 


87 


26 


♦MoGiOed measles. 

tPatient developed measles four days after inlection, six days after Known exposure. 
fPatfent developed measles three clays after injection, five days after Known exposure. 


contact patient liad not previously liad measles. These palieuts ranged in age 
from 5 months to 10 years. Since we were desirous oi protecting the wards as 
completely as possible against further measles, all susceptible contacts were 
given 2.0 c.c. of gamma globulin. The results are shonni in Table I. There Avere 
fifty-three children ^Yho were obsen'ed on the wards for twenty-one days or 
longer. Of these, two developed measles within four days after receiving the 
gamma globulin, or six and five days, respectively, after the lal 0 ^vn exposure. 
Their measles was of average severity and they must be presumed to have had 
previous exposure and to have been treated more than eight days after exposure. 
Three other patients developed measles which was very mild and which aj>- 
parently was attenuated by the globulin. There were twenty patients Avho were 
discharged before the lapse of twenty-one days but who were followed adequately 
in the outpatient clinic. Two developed mild, apparently modified measles, and 
eighteen did not. In addition, there were fourteen patients who were in the 
hospital for periods between ten and twenty days after exposure without de- 
veloping measles. Our clinic follow-up was not complete, and we are rmcertain 
whether they did or did not develop measles at home. However, they did not 
succumb while in the hospital and the other hospital patients were spared re- 
exposure. There were twenty-six patients Avho were (^charged within ten day^ 
after exposure who were not followed in the outpatient clinic. Tlius there 
were seventy-one patients who were given gamma globulin within eight days 
a ter exposure who were observed for twenty-one days or longer with only five 
cases of measles. Ti.vo of the patients who developed measles received globulin 
on t e sixth day after exposure. In all the children the measles was attenuated. 

2. Se7ml £^xposures.-~These patients are in three groups; In one mtrserv 
school there ivere ten children who were exposed to a patient in the earfy 
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cataiTlial stage of measles. Tlie exposed children were between 3 and 6 years 
of age. Five days after exposure each child received 1.0 c.e. of gamma globulin. 
None developed measles. However, one of these eliildren was exposed at home 
to a sibling wlio became ill with measles five days after the school children had 
received globulin. Tliis child developed a mild measles thirteen days after the 
second exposure and twenty-seven days after the first exposure. The scliool was 
i*e-exposed by this child. Tliree day later eleven children received 1.0 c.c. each 
of gamma globulin. Tliere was no more measles in the school. 

In the second group there were ten eliildren between 3 and 5 years of age 
who played all day vaih a child with measles. Two days later eight children 
received 2.0 c.c, each and two children received 1.0 c.c. each of gamma globulin. 
None of the children developed measles. However, two of the children, aged 
3 and 5, again were exposed to a sibling at home ten days after receiving gamma 
globulin. Both children developed a very mild measles twenty-five days after 
the first exposure and thirteen days after the home exposure. There were eight 
children who were re-exposed daily during the pre-emptive stage of the illness 
of these boys, twenty-four to twenty-six days after they had received gamma 
globulin. None of the eight developed measles. 

Finally there was a miscellaneous group of six children from 3 to 8 years 
of age who received 0.5 to 1.0 c.c. of gamma globulin four to eight days after 
school exposure. Two children, aged 4 and 3 years, who received 1.0 c.c. of 
gamma globulin each four and eight days after exposure, developed mild measles. 
Six children did not develop measles. 

3. Home Exposures . — The experience with these patients is sho'svn in 
Table II. The children varied in age from 4 months to 16 years. However, 
there were only six patients 8 years of age or over, only two were 12 years or 
over, and only one was under 5 montlis. All injections were given within eight 
days after exposure. iMost of the patients received a dose of 0.5 to 1.0 c.c. that 
was, in most instances, calculated to modify rather than to prevent the disease. 
However, of eighty-three patients in this group, forty-eight (57.8 per cent) were 
completely protected and only four developed average measles. The high in- 
cidence of mild measles in the patients receiving between 1.0 and 2.0 c.e. of 
gamma globulin is undoubtedly aeeounted for hy chance in a small group. 
Among twenty-three patients wlio received 2.0 c.e. or more, approximately 87 
per cent were protected completely. 


Table II. Rel.^^tiok of the Dose of GAMitA Globulin to the Deoiiee of Protection in 117 
Children Treated on or Before the Eighth Day After Intimate Exposure 

to Measles at Home 


dose 

(c.c.) 


0.5 - 1.0 
1.25- 1.5 

2.0 - r».o 

Total 


age r.\nge 


y^o-n yr. 
^o— 10 yr. 
yr. 
yr. 


total 

patients 

treated 


no 

measles 


MII.D 

MEASLES 


average 
or severe 

MEASLES 


S3 4S 31 4 

11 4 7 0 

23 20 2 1 


Ut 72 40 5 


complications 
OF measles 

1 Otitis media 
0 
0 


1 Otitis media 










SWl^KT AXP HICKMAN: NOKMAt. Hl'AWM (JAMMA (iLOUVUK AKTIIIOWKS 


561 ) 


KcJ!:j)>osnm.~Thcrc have been eijriit children in Ibis grnu]) ol 2()i ^vho 
have had iuUmatc home exposure to siblings nv1u> dcvelojicd measles hmm six 
to ten days alter these eight patients were given gamma globnlnn luvo wcie 
pYoteeted Ivom rc-exposnvc, and three developed mild measles. They were as 
follows: Four children had received 2.0 e.c. of glohuliu; tlirec were still pnj- 
tected and one developed mild measles irom the second exiiosurc. One elnUl, 
aged 2, had hceii given 1.75 c.c. of gamma globulin. She was protected tvoiu 
both exposures. Two chiklrcn had received TO e.e. of gamma globulin. Ikiii 
developed mild measles from llie second exposure, and one cbibb aged 4, bad 
been given only 0,5 c.c. of gamnni globulin but was jirotected Irom the original 
exposure and from exposure to his mother who dcvelojicd measles a 3 )proximatcl> 
one week after he had been immuni/.ed. And tinally there were eight nursery 
school children, seven of whom had received 2.0 c.c. and one who had rceciAod 
1.0 e.e. of gamma globulin, who were re-exposed twenty-four to iwenty-.six days 
later. None of them developed measles. 


REACTIONS AND COM EEICATIONH 

Reactions to the injections of concentrated gamma globulin were most notice- 
able by their absence. Only one child complained of slight local soreness for a 
short while, and in another 4-3'ear-old child there was an unexplained subnormal 
temperature for two weeks. Nor %vere there any serioius complications in the 
measles that followed the administration o£ gamma globulin. There 'were fifty- 
seven children who developed measles after being treated. In only ojie uvi.s tlicre 
any complication, an otitis media in a 4'year-old boy wlio Avas given 1.0 c.c. of 
gamma globulin five days after exposure. 


COMTilENT 


The group of patients who have been presented in this paper is too small 
for definite conclusions. Plowever, certain trends are fairly evident. Gamma 
globulin, when administered intramuscularly, within seven or eight days after 
exposure to measles, is a potent prophylactic agent against this disease." ^Yhilc 
the uniform potency of different lots of llm product ha.s not been demonstrated, 
there is little likelihood of great variation a.s long as large pools of plasma arc 
used in its manufacture. NcA^ertheless, exae't calculation, of the dosage to be 
employed for attenuation of or complete protection against measles Avill be veiy 
difficult. The age and size of the patient, the intimacy and duration of exposure 
before treatment, and the susceptibility of the individual patient are all variable 
factors that cannot be evaluated eomplelety, Stokes, Jlaris, and Gellts" reconv 
men 0.02 c.c. per pound of body weigh for attenuation and 0.08 o.e. pov pound 

01 piotection. For children of five years and under the dosages are: 0.25 to O.o 
c.c. for attenuation and 2.0 to 2.5 c.c. for protection, and for children from 6 to 
years . to e.c. for attenuation and 4.0 to 5.0 c.c. for protection. We have 

t TT 9 0 c found in nursery schools and kindergartens, 

^ gamma globulin is adecpiate for complete protection, and that 

alTOt complete protection, with children eiipoaed at home the re.wlte have 
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been more variable. There have been a few cases of severe measles, presumably 
in extremely susceptible individuals, even with large doses of globulin, and at- 
tenuation of measles has been somewhat uncertain. 

Our results have shown a definite difference from tliose heretofore reported 
in this respect. When small doses were used by us, complete protection occurred 
in 58 per cent of the patients. This is extremely unusual, and cannot easily be 
accounted for. A considerable number of the children, injected and protected 
TOth 1.0 c.c. or less of gamma globulin, were treated by a single observer. It is 
possible that he failed to record some cases of very mild measles. However, since 
he used a lot of material not tested elsewhere or by other observers in our group 
in treating tliree-fourths of his patients, it is equally possible that he was using 
material of very high potency. Further observations are needed to evaluate this 
discrepancy. 

SUMMARY 

Gamma globulin was given to 267 exposed susceptible children in an effort 
to attenuate or prevent measles. Final results have been obtained for 241 chil- 
dren. Of these, fifty developed mild or attenuated measles and seven developed 
average measles. Among sixteen children who were re-exposed six to twenty- 
eight days after injection, the original treatment gave full protection to thirteen 
while three developed very mild measles. Only one child developed a complica- 
tion (acute otitis media). There were no significant reactions to the injections 
of gamma globulin. 

CONCLUSION 

Normal serum gamma globulin antibodies (human) concentrated (immune 
serum globulin) is an effective, apparently nontoxic prophylactic agent for use 
in preventing or modifying measles. 
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THE USE OP NOEIilAL SBRUIiI GAItBIA GLOBULIN ANTIBODIES 
(HUMAN) CONCENTRATED (BIMUNE SERUI^I GLOBULIN) IN 
THE TREATJtlENT OF PREMATURE INFANTS 


Lewis K. S^YEErr, M.D., M. Jake Howcu., DI.D., and Lucy-Gale JIciMunRAY, M.D., 
AVashington, D. C., Lieutenant AVieiham A. McMain, Jr., and 
Lieutenant Gunnari^ J. ANTEriU, i^Iedical Corps, 

Au:^iy of the United States 


T he prevention of infection constitutes one of the most serious pioblcms 
associated vnth the care of prematurely horn infants. These infants have 
few if any humoral antibodies except the small amounts tliat normally pa&s the 
placenta. Consequently, if human antibodies could be made available in con- 
centrated form, they might provide a valuable adjunct to tlie treatment of such 
infants. Colm, Ondey, Strong, Hughes, and Armstrong,^ in the coui^se of their 
work on human plasma fractionation, have developed a gamma globulin fraction 
that was found by Enders- to contain a large number of humoral antibodies and 
was found by a number of other investigators^*" to he highly potent agent in tlic 
prophylaxis of measles. The question of tlie possible value of this gamma 
globulin fraction as a general prophjdactic against infection in a nursery for 
premature infants immediately arose. In an attempt to shed light upon this 
possibility, we gave gamma globulin to alternate infants who were admitted to 
the nursery for premature infants in the GaUinger Municipal Hospital from 
Jan. 1 to Dec. 31, 1944. 

The purpose of the present paper is to present a summary of our findings 
in this study. 

PROCEDURE 


The material used as a possible prophylactic agent was normal serum gamma 
globulin antibodies (human) concentrated (immune serum globulin), hereafter 
called “gamma globulin, The patients treated were prematurely horn infants 
who were admitted to the nursery for premature "^inf ants in the obstetric division 
of the GaUinger Municipal Hospital. In order to obtain a group of viable 
patients for study, the infants were admitted to the series when they were 24 
hours old, thus eliminating infants who were dead or moribund at the end of 
the first day. Eurthermore, all infants who were found on admission, or at any 
subsequent date, to be suffering from a congenital defect or disease incompatible 
vnth normal physical development were, excluded from the series, as were a 
smaU number of infants whose names were inadvertently omitted from the list. 

1 other infants were included in the study. Alternate infants were given 2.5 
C.C. of gamma glohulm by intramuscular injections on the second, eighth and 


ot Peaiatrics. Gallln&er Municipal Hospital. Washington. H. C. 

can Ued Cross and produced^ unde? developed from hlood collected by the Ameri- 

search, between the Offlee^f g)ntract recoi^ended hy the Committee on Medical Re- 

Army of the United Antell made their contribution to this paper before entering th€ 


571 . 


572 


TIIK JOURNAL OF PEDIATRICS 


fifteenth days of life, and every two weeks thereafter until the infant reached 
a weight of 5 pounds and 8 oimces. This dose, at each injection, corresponded 
to the gamma globulin from 62.5 c.c. of normal pooled human plasma. The 
remaining infants received no globulin. The normal diet and the nursing care 
of the two groups of infants were the same, as was the treatment of sick infants 
after an illness became manifest. 

It must be noted that this study was carried on at a time when, due to war- 
time shortages, the nursing staff in tlic nursery was greatl.v depleted. In conse- 
quence, the nursing tccliniquc was grossly inadequate, infection Avas frequent, 
and the over-all mortality Avas high. 


RESULTS 

There Avere 117 infants avIio received injections of gamma globulin and 113 
AAdio served as controls. The distribution of the Iaa^o groups of infants according 
to birth Aveight, and the gross mortality encountered in each group and in each 
AA^eight diAusion are shoAvn in Table I. The groups Avere highly comparable in 
AA^eight distribution. There AA^as no significant difference in mortality in the two 
groups, nor any sustained difference in Aveiglit in the tAvo groups. 


Table I. Comparison of Birth Weight and Mortality in Prematurely Born Infants 
Who Did and Who Did Not Recewe Injections of Gamma Globulin 


birth 

aveight* 

TOTAL 

infants received 
G iVMMA GLOBULIN 

INFANTS 

NO GAMMA 

received 

GLOBULIN 

NO. OF 
infants 

infants 

died 

TOTAL 

INFANTS 

INFANTS 

DIED 

TOTAL 

INFANTS 

INFANTS 

DIED 

2.0 to 2.15% 

9 

8 

5 

4 

4 

4 

3.0 to 3.7% 

17 

11 

7 

5 

10 

6 

3.8 to 3.15% 

25 

13 

13 

S 

12 

5 

4.0 to 4.7% 

34 

7 



16 

4 

4.8 to 4.15% 

56 

10 




3 

5.0 to 5.7% 

89 

6 



41 

4 

Total 

230 

55 

117 

29 

113 

26 


♦AA^ci&ht expressed in pounds and ounces. 


The morbidity rates for the infants Avho survived and AA^erc discharged from 
the hospital in good condition are shoAAm in Table II. Since the number of 
patients is small, all types of illness are grouped together. The high incidence 


Table II. Comparison of Bii:tii AA’eigiit and Mokbidity in Prematurely Born Infants 
AViio Lived, Who Did and AA^ho Did Nor Receia’e Injections of Gamma Globulin 


BIRTH 

AVEIGHT* 

TOTAL INFANTS 

INFANTS RECEIVED 
GAMMA GLOBULIN 

' INFANTS 
NO GAMMA 

RECEIVED 
. GLOBULIN 

NO. OF 
INFANTS 

INFANTS 

ILL 

NO. OF 

INFANTS 

INFANTS 

ILL 

NO. OF 

INFANTS 

INFANTS 

ILL 

o n 

1 

1 

1 

1 

0 

0 


3.0 to 3.7% 

3.8 to 3.15% 

4.0 to 4.7% 

4.8 to 4.15% 

5.0 to 5.7% 
Total 


G 

12 

27 

46 

S3 


175 


*AA’'e!g:ht expressed In pounds and ounces. 


11 

5 

4 

7 

7 

21 

15 

11 

12 

10 

38 

19 

16 

27 

22 

65 

46 

36 

37 

29 

142 

SS 

70 

87 

72 
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of illness is accounted for in lar-rc niensnro by the <;rossly ma<lcquatc mu-scr\ 
personnel, and in part by the fact tliat any deviation from tlio normal, particu- 
larlv with regard to gastrointestinal symptoms, rc'spiratory tract .symplom.s, 
or general loss of vigor, was considered an evidein^e of illness.^ A\ hen .lodged by 
these standards, there was no appreciable difiVrcnce in morbidity between infants 
Avho Averc given injections of gamma globnlin and tliosc avIio did not receive 
the prepai'ation. 

The gain in Avcight was studied as anotlier ])ossible eriterion for the value 
of gamma globulin in the care of premature infants, with the aveiage tune to 
regain the birth weight and the avoi'ago time to succeed to the normal discharge 
weight of 5^/4 pounds being the most objective figures available. 3 lie details ol 
this comparison between the two groujis of infants under study are sliown in 
Table III. The average time required to reaeli each goal was slightly less in 
infants who were treated with gamma globulin, hut tiie differences arc so .slight 
that they cannot be regarded as significant. 


Table HL Cojifarisox of Birth AVeigiit, Tun; to Kecaix Birth AVr.ionT, and Time to 
Gaik Discharge Weight* ix Prematurely Borx Ineaxts Who .Surviato, Who Did 
AXD AA’iio Did Not Keceivx Ixjkctioxs or Gamma Gi.oiiulix 


BIRTH 

AVEIGHT t ! 

INFANTS RECEIVED GAililA CLOBUIaIN | 

1 INFANTS RECEIVED NO GAMMA GhOBUUN 

NO. 1 

AVC. D.VYS TO 
BEGAI.N B.'W. 

AVG. DAYS TO 
GAIN DISar. AVT. 

NO, 

AVG. DAYS TO 
REGAIN B.W. 

AVG. DAYS TO 
GAIN DiSCjr. WT. 

2.0 to 2.15% 

1 

43 

vS2 

0 

__ 


•S.O to 3.7% 

o 

34 

99 

4 

40 

99 

3.8 to 3.15% 

5 

32 

75 

7 

27 

74 

4.0 to 4.7% 

15 

20 

52 

12 

29 

00 

4.S to 4.15% 

19 

25 

45 ^ 

27 

20 

44 

5.0 to 5.7% 

46 

25 

31 

37 

29 

30 

Total 

S8 

2G.1 

42.1 

S7 

2S.4 

49.5 


♦Discharge weight 5 pounds, 8 ounces- 
tWeight expressed in pounds and ounces. 


SUMlilAKY AKD CONCLUSIONS 

Gamma globulin, in doses of 2.5 c.c. (equivalent to the gamma globulin from 
62.5 c.c. of nonnal pooled human plasma) given on the second, eighth, and fif- 
teenth days of life and thereafter everj' two weeks until a discharge weight of 
5 pounds, 8 ounces was reached, Avas given to 117 prematurely born infants; 
113 infants of similar birth weight Avho received no gamma globulin were studied 
as eontro patients. There Avas no difference in the gross mortality and mor- 
i^tes of the tAVo groups of infants. LikcAvise, there Avas no significant 
i erence in t le time required for the tAA'o groups of infants to regain tlie birth 
Aveight or to attain a discharge Aveight of 5 pounds and 8 ounces. 




1. Hughes, AV. L., Jr., and Armstrong, S. H., Jr. 

'a T- J- I’^'-estigatiin 23:' 510 1944 

• .. Bull. New York Acad. Mod. 21r 202, 1945. 













HEMOLYSIS PROM IRREGULAR ISOAGGLUTININS (COLD 
AGGLUTININS) FOLLOWING TREATSIENT.POR 
ERYTHROBLASTOSIS FETALIS 

Heyworth N. Sanford, M.D., and Jesse R. Gerstley, M.D. 

Chicago, III. 

R eports of erythroblastosis fetalis, or hemolytic disease of the newborn, 
have become of such frequency in the recent medical literature that only 
those which show deviation from the usual course of the disease are worthy of 
attention. Our reason for this report of an infant suffering from tliis condi- 
tion, is that recovery was complicated by tlie occurrence of cold agglutinins in 
its blood, that necessitated twenty-tv^o transfusions over a period of three weeks, 
before recovery was complete. 


case history 


A female infant, weighing 6 pounds, 11 ounces, was born in the Presbyterian Hospital 
of a para i mother, following an eight-hour normal labor. The older sister liad no abnormal 
conditions existing at birth or after, and was now 5% years of age and well. The infant 
was pale and listless at birth, with a spleen enlarged about one tingerbreadth below the costal 
margin. Blood examination showed the hemoglobin to be 60 per cent, 3,500,000 red cells, and 
24,800 white cells. There were 22 per cent nucleated red cells, both normoblasts and erythro- 
blasts, and 10 per cent myelocytes among the white cells. The infantas blood was Group A, 
subgroup A^, R.h positive; the father ^s blood was Group A„ Rh positive, and the mother 
blood was Group A^B, Rh negative. The diagnosis of erythroblastosis fetalis was made. We 
were unable to demonstrate anti-Rh agglutinins in the mother’s blood until two weeks after 
delivery. They were still demonstrable after a year. 

Treatment by transfusions was begun within three hours after birth with the results 
shown in Charts I to III (c.a. standing for cold agglutinins). During the first fifteen days 
of life, sixteen transfusions were given from the blood of five donors. Pour of these donors* 
were A„ Rh positive, and ono donor was A,, Rh negative. None of these donors’ blood 
agglutinated the blood of the infant or was agglutinated after incubation at 37” C. for one 
hour, which we have always assumed to be sufficient in these instances. While the infant’s 
blood was very slightly improved, and the nucleated red cell count fell to 7 per cent, it was 
impossible to raise it to a satisfactory level. Prom the increasing icterus, urobilin, and blood 
cells in the urine, it was obvious that an intense hemolysis was taking place. The icterus index 
rose to 470 by the ninth day of life, and remained at that level until the sixteenth day of 
life. During this period the infant took feedings of pooled breast milk weU and, except for 
the intense jaundice, was in fairly good condition. 

It was then found that the infant’s blood contained irregular isoagglutinins for each 
of these five donors, that clumped these donors’ cells at 0” C., but did not clump the same 
cells at 20 or 30° C. Two Aj, Rh positive donors were obtained whose blood was not 
agglutinated by the infant’s blood at 0° C. in vitro, and transfusions were given from this 
blood on the sixteenth day of life. Improvement was immediate. The blood rose to normal 
levels, the jaundice disappeared within twelve days, and the urobilin and blood cells dis- 
appeared from the urine. The nucleated red cells disappeared from the peripheral circulation 
and reticulocytes began to appear. After receiving twenty-two transfusions, or a total of 
2 300 c.c. of blood, the infant was discharged on the thirty-third day of life. The chart shows 
the condition of the blood through the fifty-eighth day of life. The chUd is now 3% years 
of age and in good health. 


•Our lahoratorj^s 
Israel Davldsohn, M.D., 


“suits of the hlood types, Rh factors, and agglutinins w;ere checked by 
)f Mount Sinai Hospital, Chicago, whom we wish to thank. 
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Chart I. 
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OAYOF LIFE 

23 

25 

28 

33 

38 

41 

46 

52 

58 

TRANSFUSlONStt 

35 

85 

70 







DONOR 

CRh + 

7Rh + 
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ICTERUS INDEX 
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LYMPH 
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14 


15 

28 


22 
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78 


66 

54 


62 


66 
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4 1 

4 


3 

I 

4 



Chart III. 


DISCUSSION 

Inasmuch as the blood of both donor and recipient was of the same group, 
we were unable to demonstrate by the usual agglutination tests whether the 
blood of donor or recipient was hemolyzed. However, we feel that the hemolysis 
that occurred must liave been entirely of the donor’s blood, inasmuch as the 
recipient’s blood contained the isoagglutinin, and the hemolysis ceased as soon 
as blood was found vnth which these irregular cold agglutinins did not react. 
This is also indicated by the fact that the red cells and hemoglobin of the 
infant did not appreciably fall much below their original level, and the amount 
of blood added by transfusions did not perceptibly increase the red cells or 
liemoglobin. 

At first glance, a simple explanation of this experience would be that, in 
using the Eh-positive donors, all of the anti-Eli agglutinins that were circulating 
in the baby’s blood, or were held by blocking antibodies, were used and recovery 
occurred when this was accomplished witli the aid of the Eh-positive blood given 
after this time. AVhen the anti-Eh agglutinins had all been used hy the trans- 
fused Eh-positive blood, it would, of course, make no difference what kind of 
blood was then given in reference to the Eh factor. However, three Eh-positive 
donors were used over a period of the first week, then a change was made to 
an-Eh-negative donor. This blood likewise resulted in the same destruction 
or hemob^is as shown by the failure of the red cells to increase, the continued 
hi"h icterus index, and the urobilinuria. It has been Icno^vm for a long time 
that in the treatment of these infants certain blood does not give uniformly 
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good results, and the hemolytic process continues. In such instances a c angc 
o£ donor is often beneficial. The explanation now given is that tln.s blood was 
probably Rh negative, accidentally given, for formerly we were not aware of 


the Kh factor. 

Our laboratoiy had reported that all of the blopd given thus far ^vas 
liemolyzed by the cold agglutinins existing in the infant's blood, but we had 
not considered that these could be a possible reason for the continued hemolysis. 
Inasmuch as no other factor could be found, we were about to change to 

0 blood when it was found that the blood of our sixth prospective 
donor was not hemolyzed by these cold agglutinins. When the blood was given- 
the infant, the results were immediate as will he seen on the chart. Wc feel, 
therefore, that the Rh factor was not a part of the later licmolysis, although 
it was the original cause of the condition that existed at the birth of the child. 

In this instance, therefore, we have a Group Ai recipient wliose Idood carried 
isoagglutinins that clumped the cells of hve Grou]) donoi’S at C,, hut did 
not clump the same ceils at 20 or 30"^ 0. in vitro. This was in no way due to 
the Rh factor, because while the recipient was Rh positive, and suffered from 
transmitted anti-Rh isoantibodics from her Rli-negative mother, one of these 
donors was Rh negative and his blood was agglutinated as consistently as tliat 
of the other four Rh-positive donors. Recovery did not occiir until the child 
was transfused with the blood of two other Group Aj, Rh-positive donors, wliose 
blood was not agglutinated by the recipient's cold agglutinins. 

As Landsteiner and Levine first pointed out, the irregular isoagglutinins in 
normal human sera are of four varieties: (1) those reacting with blood of 
subgroups and AiB, found among individuals of subgroup and A«B; 
(2) agglutinins reacting with all Group 0 blood, and less intensely witli Group 
A 2 ; (3) allP negative individuals; and (4) unclassified, irregular isoagglutinins. 
The infant does not seem to fit any of the first three groups, nor have we been 
able to find any reference in the literature to hemolysis or agglutination occur- 
I'ing among Group Ai individuals only. For tliis reason we have been unable to 
find any satisfactoiy explanation for this jThenomena and simply report it 
as sueh. There is no other recourse except to' place it in Group 4, as an 
irregular, unclassified isoaggiutinin, contained in the blood of an Ai, Rh-positive 
recipient, which hemolyzed certain (fi.ve) Ai, Rh-negative and positive donors. 

It has been stated that in general, immune isoantibodies are of greater 
significance in the severity of hemolytic transfusion reactions than natural 
isoantibodies. While there is a rough correlation between the titer of the iso- 
antibodies in the in vitro tests and the severity of the reaction, serious hemolytic 
reactions have occurred in the absence of demonstrable isoantibodies. It would 
appear, as in this infant, that other properties of the isoantibodies are of greater 
significance than their behavior in vitro ivith respect to temperature. In this 
instance we have a severe hemolytic reaction resulting from isoantibodies in the 
recipient serum which have the properties of ‘'cold agglutinins," instead of the 
tinin reaction, in w^hich the antibodies behaved like “warm agglu- 
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The results of this series of transfusions show that in this type of new- 
born infants at least, factors other than the Rh isoagglutinins must be con- 
sidered. As we have stated before, it is always well to give these infants a 
change of donors, even if they are group compatible, because of such irregular 
isoagglutinins as found in this instance. 

In this respect we would like to point out again that this hemolysis caused 
the bilirubin to pile up in the blood stream and spill over into the tissues to 
such an extent that the child carried an icterus index of 470 for eleven days. 
This did not cause kemictems or harm the child in any way. It has been men- 
tioned so frequently in the recent literature, that kemicterus follows the hemol- 
ysis of blood given to these infants, or the hemolysis of the infant’s blood if 
Rh-positive blood is given. We have not found kemicterus to be a frequent 
complication of this condition and do not brieve that it is a necessary sequel 
to erythroblastosis neonatorum. The majority of reported instances show it to 
be associated with liver damage. We believe that the results of this case show 
the fallacy of the argument that any damage can be done the child by injections 
of either Rh-positive or Rh-negative blood. 

CONCLUSIONS 

An infant suffering from erythroblastosis neonatorum received transfusions 
from five donors of the same blood group, both of Rh-negative and Rh-positive 
blood. An intense hemolysis resulted from cold agglutinins in the infant’s blood 
which reacted on the blood of these five donors. Recovery took place immedi- 
ately after the blood from two Rh-positive donors was given that was not hemo- 
lyzed by the infant’s cold agglutinins. 

The infant completely recovered after receiving twenty-two transfusions, 
or a total of 2,300 c.c. of blood, over a period of thirty-three days. During this 
period the infant’s icterus index rose to 470 and remained at this point for eleven 
days. This did not cause kemicterus, or harm the child in any way. 

952 North Michigan Avenue 

104 South Michigan Avenue 



A CASE OP STEVENS-JOHNSON DISEASE (ERYTHEMA 
IHJLTIPOR5IB BULLOSA) TREATED WITH 
PENICILLIN 


Arthur A. GoLOPiVRB, B.S., M.D. 
New York, N. Y. 


T he case to be described is one of erjdhema multiforme bullosa, with severe 
mucous membrane lesions, which was treated ulth penicillin. We are re- 
porting this ease because we hope to point the way toward a method of treat- 
ment which \vill avoid eye complications in cases of erythema multiforrae usually 
classified, because of their severity, as Stevens- Jolmson disease. 

This disease entity, according to Klauder'" and Lever* in the United States, 
and many original sources elsewhere, is supposedly the erjdhcma multiforme 
bullosa originally described by von Hcbra“° in 1860 and von Hcbra and Kaposi®' 
in 1874, with the addition of severe involvement of tlic oral and other mucous 
membranes. However, the complete entity was classified as a separate disease by 
Rendu®' in 1916, and by Feissinger and Rendu®® in 1917, who believed they were 
dealing with a disease not prewously recognized, which they called “Ectodermosa 
Erosiva Pleuri-orificialis.” Stevens- Johnson disease,® as reported in 1922, is 
then, only a very severe form of this condition, in which a certain proportion 
of patients develop eye sequelae as the most common complication. 

Stevens- Johnson sjmdrome, as described, is a triad of skin, eye, and mu- 
cous membrane lesions, associated with marked general toxicity. The striking 
feature of this disease is an acute febrile condition, which occurs most commonly 
dming spring and fall, usually in young males. Typically, there is an abrupt 
onset of fever, malaise, headache, and general toxicity. Simultaneously, or 
within twenty-four or seventy-two hours, there appears a crop of erj’thrematous, 
multiform, sometimes irislike lesions on the upper and lower extremities, and to 
a lesser extent, on the body and even the face. These maj’’ be macules, vesicles, 
or pustules. 

^ Usually about this time there is soreness of the oral mucous membrane, and 
vesicles appear on the buccal mucosa which eventually become membranous le- 
sions producing a severe stomatitis, Likefiise, similar lesions appear on the other 
exposed mucosae, and membranes may form on the anus, as well as on the mucosa 
of the meatus of the penis, or on the vaginal mucosa. The child is usually pros- 
trate. However, the rnost striking and serious feature of this disease is a severe 
TOn3unctivitis which invariably develops in the Stevens-Johnson syndrome. 

hese lesions present the serious threat to the patient, whereas the remainder of 
the s:m^ome subsides completely within from three to eight weeks. The con- 
3unctmtis m typical cases, however, in the presulfonamide days caused partial 
0^1 bhndness in seven of nine cases.® In our tabulation of twenty-one cases 


S* Altman, Hepartment of Pediatrics Lincoln Hosoltal 
Meaicl&e Febf before the Pediatrics section of the Kew York Academy of 
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of varying severity, only five patients received adequate doses of sulfonamide. 
These five recovered their sight; while seven patients, the most severe cases 
of the remaining sixteen (that is, those that were typical Stevens- Johnson dis- 
ease), were left with total or partial blindness. Ophthalmic complications in 
erythema multiforme were first described by Fuchs^® in 1876. Koke,^ in 1941, 
has referred to eighteen cases, of varjdng intensity, untreated by chemotherapy, 
fourteen of which resulted in total or partial blindness. Duke-Elder^^ classifies 
three” types of eye lesions in erythema multiforme: (1) the cataiThal, (2) the 
purulent, and (3) the pseudomembranous. The last two usually lead to per- 
manent eye damage. 



1. — Photograph taken day of onset of local penicillin therapy. Photophobia is 
present along with purulent ophthalmic discharge. Mouth shows ulceration and crusting of 
tongue and buccal mucosa. 


We present this case, treated vigorously with sulfonamide and penicillin, 
locally and systemically, in the hope that subsequent cases vnll be treated by one 
of these methods, whichever proves more efficient. We therefore hope to elim- 
inate the specter of blindness and debilitating eye sequelae from this disease 
syndrome. 

Whatever the cause of this condition, local or systemic, allergic, anaphylac- 
tic, toxic or bacterial, there is no doubt that the tissues of tlie eye are invaded 



GOijWARn ; 


STn\T-:KS-jOHN^50K DlSGAfen TUf-ATHD WITH IT.NICH.LI.V 
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Jjy many pyogenic organisms wliieli can lie chcciccd hy local and/or systemic 
antibacterial agents. Of tlic twenty-one eases we tabulated from the literature, 
sixteen patients had eye cultures, of which nine showed Stai)hylococcus aureus 
in pure form, six showed mixed cullurc.s of .staphylococcus and streptococcus, 
and only one was sterile. 

REPORT or CASE 


B. M., a Sjearold vhile male of Czechoslovakian ancc^trj, born in the United .Slate", 
was admitted to the hospital on .Sept. 38, 3S)44, with .a history of toolhnche two weeks 
before admission. 



2,^ — e>e dosed and puffy. RFffht eye, forcibly opened, shows injected vessels 
and Itiflammatlon of the conjunctiva 'v%ith a glairy purulent discharge, eyelashes are pasted 
together. 



...1 f. P«“»« ..ln™li.E 1. a ciaorm.t.a, p„„l 

xf i -p u ^ sores appeared inside the mouth. A few hours before the na- 

Ko ™i. ^ 7~»r ’""pp”* ppp'V.bia. 
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infection. No rash was noted until one week after onset, when, because of the progression 
of the symptoms, he was admitted to Lincoln. Hospital. 

Past and family history was negative, except for familial history of rheumatic fever. 

Por three days before admission the patient had marked dysphagia and came to the 
hospital primarily because of dysphagia, photophobia, general malaise, and toxicity. 

Physical Examination , — Temperature 101® P.; pulse, 120; respiration, 32; blood pres- 
sure, 110/75; weight, 59 pounds. The patient was a well-developed, well-nourished, 9-year-oId 
white male, acutely ill, lying quietly in bed, producing large quantities of blood-tinged mucoid 
sputum. He was extremely toxic and without the strength to stand alone. 

Skin: There were many 0.5 to 1.5 cm., round or oval^ dark red, nonelevated, irislike 
lesions. These were mostly located on the arms and legs and also on the trunk and face. A 
few had small vesicles in the centers, some had already crusted over (Pigs. 3, 4, and 6). 





jrjg. 4. ^The erythematous punch ed-out lesions of hairy surface of arm In close-up. 

Lymphatics: Several enlarged and tender anterior cervical lymph nodes. 

Sead : Symmetrical. 

Ears: Negative. 

Eyes: Eyes were held closed. The lids were swollen; there was marked cliemosis and 
photophobia. The sclera and conjunctivae were deeply injected, with marked exudation of 
pus (Figs. 1, 2, and 5). 

Mouth and Throat: There were bloody and dirty-gray, raised, membranous, and ul- 
cerative lesions on the lips, buccal mucosa, margins of the tongue, and floor of the mouth. 
The gingivae were not affected. The membranes could be rubbed off, leaving a bleeding 
surface There was extreme oral pain and tenderness. The Hps had bloody encrustations and 
were edematous and puckered. The patient had sealorrhea, and the mouth was filled with 
blood-tinged mucus. The palate and uvula had smaU petechial hemorrhages (Pigs. 1 and 5). 
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There was a purulent discharge from the nose. No membranes were seen. 

Neck: Flaccid. No masses. Trachea in midime. 

Chest: Heart negative. Lungs dear to percussion and auscultation. 

Abdomen: Liver, spleen, and masses not palpable. 


' Extremities: Negative, except for skin. 

Neurolonical Examination: Negative. 

Bectum and Genitalia: Normal on admission. It may be noted that two days after a - 
mission, the child had not voided for twenty-four hours. It was then seen that was «n 

occlusive grayish membrane over the penile meatus. There was a similar membrane over the 
anal orific^ ^oth membranes were attached to tlic mucosa but could be removed by friction. 



Fig. 5. — Crusting of lips ov6r ulcerations. Typical facies. 


Ldhoraiory Bzamin<ition. — -(1) An admission eye smear showed many polymorphonuelears 
uith large clusters of gram-positne cocci, and no intracellular organisms. A smear of the 
buccal mucosa showed many polymorphonuelears with many short chains of gram-positiTe cocci. 
Culture of the eyes and mouth revealed Staph, aureus. (2) Eepeated urinalyses were neg- 
ative throughout hospital stay, (S) Blood count (September 18) showed 13,600 white blood 
cells, and 94 per cent (13.2 Gm.) hemoglobin. Differential count revealed eosinophiles, 15; 

V 51} basophiles, 1; monocytes, 5; and lymphocytes, 27. One 

wee a ter admission the count showed 11,900 white blood cells; eosinophiles, 14; polymor- 
Q Btabs, 4; and lymphocytes, 30. Ten days after admission the count was: 

9,050 white blood cells; eosinophiles, 5; polymorphonuelears, 65; stabs, 1; lymphocytes, 27; 
an monoey es, 1, Blood Wassennann and culture were negative on admission. Stools 
Zlh parasites. Precipitin tests, taken five months after admission, 

tCD. 1J45, for trichinosis were negative. The National Institute of Health at Bethesda, 
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Md,, Teported a negative complement fixation test for trichinosis on the same serum. • There 
was no known allergy present. - 

Course.— The -child was given 2 Gm. sulfadiazine on admission and 1 Gm. every four 
hours with double doses of soda bicarbonate, Sulfathiazole ophthalmic ointment 5 per cent 
was applied to the eyes. Gentian violet 1 per cent was applied to the oral lesions. Supportive 
therapy, infusions, sedation, etc., was given (Graph A). ' * 

Two days after admission, the child was improved generally, but there was tliick purulent 
sputum, probably due to involvement of the trachea and upper bronchi. - The con junctivae too, 



Fig. 6. — Photograph of another similar case showing skin distribution of residual pigmentation 

after resolution had begun. 


as on admission, had marked inflammation and purulent discharge. The child ^s temperature 
was about 100° F. Since there was a possibility of the eye condition being a bacterial infec- 
tion, either primary or secondary, it was decided to try penicillin therapy, because of the poor 
prognosis previously’ held for such eye cases. Struble and Bellows, in 1944, presented evi- 
dence of penicillin excretion into the various tissues of the eye. Therefore 50,000 units were 
given, stat, parenterally, and 25,000 units every three hours thereafter, starting on the third 
day after admission. Five days after admission, penicillin ointment (1 ounce = 500 u.) was 
applied generously to the eyes and mouth every three hours. After one day of local penicillin 
therapy, marked improvement of the eyes and mouth was noted. Most of the conjunctivitis 
had cleared. There were a few grayish sloughs on the tongue and buccal mucosa. The child 
ate well for the first time since onset of illness. There was no marked change in the skin 
lesions.- They cleared nineteen days after onset. 



585 


OOLOrARB : 


STKVnNS-JOIINSON DISI^ASR TRKATKD WITH 


PKNICII-MX 


COXIMKN'f 

Although this child had received sulfadiazine and parenteral penicillin, it 
is noteworthy that the more marked improvement was made soon after the use 
of local penicillin therapy. This was a dramatic change. 

According to Sutton and Sutton" tlie skin lesion in Stevems-Jolmson dis- 
ease heals in three to six Aveeks. In our study of tAventy-one cases it 
Avas found that the skin cleared in at least three Avecks in most cases, al- 
though one supposedly cleared in five days. In severe eases Avifh recoA'Ciy i( 
usually takes three Aveeks for the eyes to clear, I)ut in mild eases it lakes only 
five to nine days. 
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Graph A. 



This patient Avas admitted seven daj’-s after the onset of the illness. It was 
ten days after the onset that parenteral penicillin was started and twelve days 
after onset that penicillin Avas applied locally. After one day of loeal-penieillin 
erapy, t e^eje and oral lesions cleared and the temperature became normal. 

mouth were completely normal seventeen days after the 

v-ia ^ a^d the skin was normal nineteen days after the onset. 

_ The child was untreated for the first seven days. 

emphasized that this patient was extremely toxic when admitted. 

• -n- the marked recovery three days after parenteral 

pcn,o,ll,„ therapy and one day alter leeal penMin therapy ean piS^t 



PER CENT SULFON- 

MILDOR EOSINOPHILES TREATMENT AND TIME NECESSARY AMIDE DID EYES TIME SKIN 

CASE ' REF. SEVERE ONSET | CURE TUIE ALLOWED TO CURE EYES USED EYE CULTURE CLEAR CLEARED 
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attributed to the antibacterial action of these agents. However, this child had 
been receiving sulfadiazine for five days before penicillin and «fhis, no doubt, in- 
fluenced recovery. In three previously reported cases the patients recovered on 
sulfonamide alone. 

We cannot say whether the therapy had any effect on the skin lesions but 
the nineteenth day was an early date for skin resolution to occur in a severe 
case. 

The eosinophilia herein reported had not been seen in most of the cases 
tabulated (Table I), although Slurphy^® recentlj^ reported a case with 6 per 
cent eosinophiles. A blood smear done on our patient in January, 1945, revealed 
5 per cent eosinophiles still present. 

On June 13, 1945, nine months after the onset of Stevens- Johnson disease, 
this patient was readmitted to the service with acute rheumatic polyartliritis. 
Whether or not there is any etiological relationship is a matter of conjecture. 
It is noteworthy that there is a definite familial history of rheumatic fever. 

On readmission there was no sign of any recurrence or sequelae of the 
St evens- Johnson syndrome in the oyes or skin. There was no eosinophilia. The 
child, at time of writing, had an active severe rheumatic carditis and pol}"- 
arthritis. 

SUMMARY 

A case of a 9-year-old bo 3 " with Stevens- Johnson s^mdrome is presented. 

1. In the past this disease in its typical, severe form was marked bj'^ but one 
serious sequela, that is, partial or total blindness due to eye involvement, possibly 
by bacterial agents. Staphylococcm aureus and sometimes mixed streptococcus 
and staphylococcus, are the most common bacteria cultured from the eye. 

2. This patient was treated with sulfadiazine and penicillin, localty and 
parenterall}’^, with decided improvement, wliich seemed to l^e related in dramatic 
time sequence to the use of penicillin, especially locally. 

3. In a tabulation of twenty-one cases of eiythema multiforme bullosa 
with mucous membrane lesions of varying severity, only five patients received 
adequate doses of sulfonamide or other antibactenal agents. In the seven most 
severe cases of the remaining sixteen, those that were tjqpical of Stevens-Johnson 
disease, in which therefore, there was either purulent or membranous con- 
junctivitis, the patients were left with total or partial blindness. 

4. It is suggested that such therapy as herein described, or modifications 
thereof, be used in the future to avoid eye complications. We do not know 
that penicillin is a specific it may be, rather, an antibacterial agent useful 
against complications. Sulfonamides alone, in the past, prevented blindness, as 
did local Metaphen. 

5. Six months after the onset of illness this patient was readmitted with 
acute I'heumatic potyarthritis. 
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PENICILLIN IN THE TREATMENT OP CHILDHOOD GONORRHEA 

Henry P. Lee, M.D., and Walter Sussman, M.D. 

Philadelphia, Pa. 

I T IS now common knowledge that penicillin has revolutionized the treatment 
of gonorrhea. The sulfonamides brought about a great improvement in this 
same field of therapy a short time ago, but their use is by no means completely sat- 
isfactory. Penicillin, used in adequate dosage, is curative for acute gonorrhea in 
its various clinical forms. The existence of penicillin-fast strains of the gono- 
coccus in acute and previously untreated infections is doubtful. 

Romansky, Murphy, and Rittman^ reported the single injection treatment 
of acute gonorrhea in adult males, utilizing a beeswax-peanut oil suspension. 
With a dose of 150,000 units there were no failures in 75 cases. When the dose 
was 100,000 units, 93 of 100 cases were cured and the 7 failures responded 
to a second dose of 150,000 units. 

Sako, Tilbury, and Colley^ reported on single-dose penicillin treatment 
of chronic gonorrheal vaginitis in children. In this series, the penicillin was ad- 
ministered as a single dose of 100,000 units dissolved in 20 c.c. of sterile saline 
and injected intramuscularly. There was one failure in a group of 16 cases 
and this one patient was ‘‘promptly cured after she received eight doses of 
penicillin, 10,000 units every three hours. 

In a recent paper, Cutting and associates^ discussed penicillin blood levels 
obtained when oral penicillin was administered with a variety of adjuvants and 
with enteric coatings. With these adjuvants and coatings as discussed, they 
treated 53 cases of acute gonorrhea, Avith a 72 per cent cure rate. 

In the 21 cases of gonorrhea here reported, the children received from 
100,000 to 300,000 units, depending on the route of administration. Only one 
case could be classified as really chronic, although three patients had been in- 
fected for more than three weeeks. Thirteen were cases of vaginitis and of these 
ten were acute cases in which no previous therapy had been administered, while 
three were cases that had been treated TOth sulfonamides without bacteriologic 
cure. Eight were cases of acute anterior urethritis in boys less than 10 years 
of age. None of these had received any previous therapy. 

When the clinical picture was typical and smears showed numbers of 
gram-negative intracellular diplococci, treatment was begun without confirmation 
by positive culture. Cure was accepted in girls only after three negative smears 
^ and three negative cultures were obtained. Where possible, the last smear and 
culture were made six weeks after treatment. In the boys three negative smears 
were accepted as evidence of cure, although in all but one instance there were 
also one or more negative cultures. 

In every patient all smears and cultures were negative after treatment. 
Dysuria, when present, usually subsided within twenty-four hours, and always 

PYom the Deoartment of Pediatrics, School of Medicine, University of Pennsylvania, 
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I. METEltODS Used IK APStiNISrERINO PJENZCII.LIN 


A. Saline Solution IntTamusculcTly 

Eight girls and three boys received 100,000 units divided into six or bovob. equal 
doses, ^Ton at tvro^houT intervals. (Three received six doScs«J 
One girl and one boy received tlio same amount divided into eight equal doses 
given at tnrodiour intervals. 

B. Beeswax-Peanut Oil Suspension 

One girl and two boys received a single intramuscular injection of 150,000 units. 

One girl (chronic case, sec text) received a total of 450,000 units; a first dose 
of 150,000 units, and a second dose, five days later, of 300,000 units. 

C. Oral TalAeis With Sodixm Citrate Buffer* 

One girl (weight, 20 pounds) received 20,000 units every four hours for six doses. 

One girl (weight, 30 pounds) received 25fQQ0 units every two hours for twelro 
doses. 

One girl (weight, 72 pounds) received 50,000 units every four hours for six doses, 
One boy (weight, 26 pounds) received 40,0Q0 units every four hours for six doses. 

treated under the supervision of Dr. Paul Gyorgy and are Included 

tnrougn nis courtesy. 

within forty-eight hours. Discharge heeame progressively less in amount and 
was usually absent on the fourth or fifth day after treatment. In the boys it 
usually subsided in twenty-four to thirty-six hours. 

In all of the eases in Table I there was prompt cure regardless of the method 
of admimstration. In the single case that qualifies as truly chronic there was a 
histo^ of vaginal discharge of four months’ duration. The patient had pre- 
nously had at least two courses of sulfadiazine, each time followed by clinical re- 
lapse. She had also been receiving Theeliu in a dosage of 5,000 units per week for 
three weeks. Smears were positive. She was given 150,000 units of the beeswax- 
peanut oil s^pension, improved for a few days, and then had a recurrence of 

discharge. She was then given 300,000 units in the same form rvith prompt cure. 

beeswax-peanut oil suspension of penicillin is 
, ^ . Ji^idtiple injection methods. When penicillin is plentiful and 

istration by mouth Will undoubtedly he the method of choice. 

SUMMARY 

references 
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PESIPHIGUS, SUCCESSFUL TREATMENT WITH PENICILLIN 

Report of a Case 


J. Lamar Callaway, M.D., and Jay Arena, M.D., Durham, N. C., 

Ray 0. Noojin, M.D., Birmingham, Ala., and 
E1\thleen a. Riley, M.D., Durham, N. C, 

T reatment of pemphigus is so unsatisfactory that any therapeutic agent 
which results in a remission or cure is worthy of description. Any conclu- 
sion from the treatment in one patient must necessarily be guarded. We desire 
to report the use of penicillin in a patient with proved pemphigus, in which there 
has been a remission, if not a cure, over a tAVO-year period of observation. 

No attempt will be made to survey the literature concerning the myriads 
of therapeutic measures used in the management of pemphigus, but several 
recent contributions are listed for reference. 

Davis and Davis, ^ Wright,^ Wolf and LeAvis,^ Peck,'* Greenbaum,® Tauber 
and Clarke,® Topping and Knofel,^ Lever and Talbott,® Oppenheim and Cohen,® 
Lain and Lamb,^° Caro,^^ and King and Hamilton^^ have used successfully vari- 
ous forms of arsenic, Adtamins, transfusions, and/or sulfonamide in treating 
pemphigus. 

report of a case 


V. B. (B 16601), a 1-year-old Jewish girl, entered Duke Hospital on Oct. 21, 1943, 
because of generalized vesicular lesions over the body of one month's duration. The first 
bullous lesion was noted on the left knee. The mother opened the bulla and treated it 
locally with sulfathiazole ointment. Three days later the child was taken to her physician 
and a diagnosis of impetigo was made. She was given ultraviolet therapy on the fourth, 
fifth, and seventh days, despite which the lesions continued to spread over the body. At 
this time the mother noticed some new papular and bullous lesions. One week after onset, 
the patient was seen, in consultation, by a dermatologist who advised oral sulfathiazole 
and 10 per cent ammoniated mercury locally. The sulfathiazole was discontinued in twenty- 
four hours because of nausea. On the ninth day after onset, numerous new bullae ap- 
peared, which were preceded by an erythematous papular eruption. Various calamine 
preparations were used to allaj" the pruritus. The lesions continued to spread and three 
weeks after onset, sh_e was seen, in consultation, by another dermatologist who confirmed 
the diagnosis of bullous impetigo. Therapy at this time consisted of removing the crusts 
with soap and water followed by applications of a mercurial ointment. New bullae ap- 
peared daily in spite of therap 3 ', and four weeks after onset, the entire bod^* w'as prac- 
ticalty covered with new and old lesions. (Figs. 1 and 2.) 

Family history and past history were noncontributor 3 % 

Physical Examination . — The temperature on admission was 37.2® C. and the pulse rate 
was 124, She was well developed, well nourished, and the general physical examination was 
entirely negative except for the skin lesions. 

Laharatory Findings . — Red blood cells, 5,270,000 per cubic millimeter; hemoglobin, 100 
per cent; Avhile blood cells, 30,000 per cubic millimeter. The differential formula was as 
follows: polymorphonuclears, 49 per cent; eosinophiles, 23 per cent; monocytes, 2 per cent; 
and lymphocytes, 26 per cent. Serologic tests for sypliilis were negative. X-ray examination 
of the lungs and heart was normal. Patch tests to 20 and 50 per cent potassium iodide were 
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FifiT* 1. — Showing' generalized bullous eruption. 




Close up of legs demonstrating bullae arising without a surrounding zone of erj^hema. 
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negative. Urine examinations were normal. Biopsy of the skin was compatible vrith pem- 
phigus.* Phytopharmacologic test was 71 per cent (normal). Cultures from the crusted 
lesions showed a hemolytic Staphylococcus aureus and beta hemolytic streptococci. 

Course in Sospital. — On admission the patient was placed on treatment with 1:4,000 
potassium permanganate baths, 1 per cent gentian violet solution, and 5 per cent am- 
moniated mercury in cremalin. She was also given a course of sulfathiazole, consisting of 

0.5 Gm, every four hours for six days. There was no improvement. 

One week later she was given a course of naphuride, consisting of 0.5 Gm. every day 
for three days, without improvement. 

Tliree days after the last dose of naphuride, she was given 10,000 units of penicillin 
intravenously. The following day she was started on a course of intramuscular penicillin, 
.receiving 5,000 units every three hours for a total dosage of 116,000 units. During the 
course of penicillin, the temperature spiked from 38 to 39.5° C. She improved within one 
week and was discharged one month from the date of admission. At discharge, there were 
no new bullae, the old lesions were almost completely healed, and the patient was in good 
health generally. 

Two years after discharge the patient was in excellent health and had developed 
normally, both mentally and physically- There has been no recurrence of the eruption. 
No conclusions can be drawn from a single instance, but in a disease so serious as pem- 
phigus a trial with penicillin seems indicated. 
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POOE EATING HABITS OP THE RUNABOUT CHILD : THE 
ROLE OP PHYSIOLOGIC ANOREXIA 

Edith S. Hewitt, and C. Andekson Aldrich, M.D. 

Bochbster, JItnk. 

W ELL-BABY clinics, in which the examining physicians have been fello^vs 
in pediatrics of the Mayo Foundation, have been held in Rochester, Jlmn., 
for many years. Although advice concerning the general run of behavior pro 
lems has been given in these stations for a long time, we are now inaugurating 
a definite attempt to prevent the development, among babies, of any habit 
disturbances. We hope that by careful study and supervision early in Me, 
when habits begin, we can forestall difficulties and prevent later behavior prob- 
lems based on them. One clear-cut example of such a preventable habit disturb- 
ance is found in the poor eating habits of some children of the runabout age. Be- 
cause such children have responded to simple measures of treatment, we thought 
the situation should be emphasized. 

Among 360 consecutive children from 1 to 3 years of age, ivho were attend- 
ing the well-baby clinics, the mothers of eighty-two children, or 23 per cent, 
reported that the children had poor appetites and would not take a sufficient 
quantity of food. On physical examination these children were, in general, 
found to be in good health and to weigh close to the average for their ages and 
body builds, hloreover, they did not lack energy. 

As was pointed out by Bakwin and Bakwin,^ and by Aldrich and Aldrich,^ 
toward the end of the first year of life, increase in weight is much less rapid 
than it is during the first six months of life. Correspondingly, there is need 
for less food for purposes of growth in the latter part of the first year and in 
the next few subsequent years. This results in a physiologic waning of appetite. 
A mother who is accustomed to having her baby demand large quantities of food 
is alarmed when this demand lessens or when the demand is even replaced by 
the child’s refusal of much of the food. The mother usually responds by undue 
urging. Thus, a vicious cycle is likely to he started in which the mother insists 
that the baby eat more than he wants and the baby refuses to comply. 

Another phase of the difficulty is encountered if the mother finds that the 
child does not take solid food readily, she maj^ attempt to increase the amount 
of more easily consumed, liquid. food. Thus, milk is given in larger quantities 
than before and the fat content of the diet is consequently increased. Pew peo- 
ple realize that a quart of whole milk will supply almost one-half of the total 
daily calories needed by the runabout child. 

With these facts in mind we advised the mothers of the eighty-two children 
mentmned'iu an earlier paragraph (1) to stop forcing food, allowing the chdd 
to eat what he wmted in a reasonable, but limited, time; (2) to offer mostly the 
without tmdue- coaxing or threats; (3) to remove any 
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food left, mthout' comment, and to offer no more until the next meal; and (4) 
to give no more than approximately 1 pint (500 c.c.) of millr in twenty-four 
hours. In some instances we advised that the milk be skimmed. 

After several months we were able to re-examine si^ 3 ^-five of the eighty-two 
children whose appetites had been reported to be poor. It was found that fifty- 
nine of them, or 91 per cent, had much better appetites than before and that the 
mothers no longer considered that the children presented feeding problems. 
Onty six children, or 9 per cent of the sixty-five (only 1.7 per cent of the 
entire group of 360), were reported to have continued to have poor appetites. 

On further examination it was found that the six children just mentioned 
were poorly adjusted in general, did not sleep well, and presented many other 
behavior difficulties. It was not surprising that they should also have poor 
appetites and be below the expected weight. Further work is being done with 
these children to help solve their somewhat complicated problems. 

Since such definite benefit was obtained by these simple methods of treat- 
ment in a group of children who manifested disturbance in eating habits, we felt 
that even more good could be accomplished bj’’ preventive measures. Therefore, 
we now routinety warn mothei's to expect their babies, in the second jesiv of life, 
to consume a reduced amount of food and we advise them not to force the babies 
to eat more than thej^ desire. In a later report, we intend to give the results of 
this preventive effort. 

SUMMARY 

Among '360 children, from 1 to 3 3 ^ears of age, encountered in a well- 
baby clinic, eighty-two (23 per cent) were reported by their mothers to be 
troubled with anorexia. Simple directions were given to the mothers of these 
children, usually in one visit only. Several months later, sixty-five of the eighty- 
two children were re-examined. It was then found that the anorexia of 91 per 
cent of the sixty-five children had been cured. The remaining 9 per cent (1.7 
per cent of the entire group of 360) presented multiple behavior problems. 
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TICK PARALYSIS IN CHILDREN 

Gkorge B. Prince, JI.D., John C. ICeeley, M.D., and E. P. Scott, M.D. 

Louisntlue, Ky. 

TT IS known to most physicians in the western part of the United States that 
1 tick paralysis is a dangerous disease that may prove fatal, particularly to 
children. Many cases of tick paralysis liavc been reported in the United States, 
but very few of these were from the eastern or central states. Since, in this 
country tlie disease is produced by two species of ticks, Dcrmaccntor andersom 
Stiles in the West and Dcrmacmicr variabilis Say in the East, it is most pi‘cva- 
lent in regions where these tichs are ahnndant. There arc, however, manj states 
where these ticks are present but in which no cases of tick paralysis have been 
reported. Kentuckj^ is one such state and for this reason the following two 
'cases are presented. 

CASE REPORTS 


Case 1. — "R. W., a 4-ycar-old white girl from Nicholas County, Ky,, was admitted to the 
Louisville General Hospital on July 31, 194o. Tlie chief complaint as given by her parents 
was that the day before admission ^'her legs gave away beneath her when she got out of 
bed.” There was no pain or other complaint, but the mother noticed that when the child 
ate breakfast she made several ineffectual grasps before seizing objects. It was also noted 
that she was restless, and her pupils were thought to be large. She remained out of bed, 
but because the weakness of her legs had not improved she was brought to this hospital for 
treatment. 

The past history was of interest in that the patient had a dog which was known to 
have had many ticks. 

Physical examination revealed a well-nourished white female who was unable to stand 
alone but who otherwise appeared in no distress. Her temperature was 99.0° F., pulse 100, 
respirations 24, and blood pressure 92/60. Her hair was coarse and thick, and her skin was 
clear. The pup^ were dilated, equal, and responded to light and accommodation. The fundi 
were normal and extra ocular movements were intact. The neck was not stiff and no cervical 
masses were palpated. The following neurological findings were present: The child was 
unable to stand without support and would tumble fonvard when placed in an erect position. 
Tliere was marked weakness' of the lower extremities but no atrophy. Ankle and knee jerks 
were diminished bilaterall}’ but abdominal reflexes were present. Asynergy of the upper 
extremities was noted on finger-to-nose test and on reaching for objects. Position sente 
and cutaneous sensibility were unimpaired. 

Laboratory FiruTninaffon and Course. — Complete hlood count, urinalysis, sedimentation 
rate, blood Kahn, spinal fluid examination, Mantoux, and x-rays of chest and skull were nil 
within normal limits. 


^ to Aug. 1, 1945, the day after admission, there was marked weakness of the upper ex- 
tremities. Biceps and triceps reflexes were diminished and ankle and knee jerks were absent. 
The lower extremities were completely paralyzed. No specific therapy was instituted. The 
next day a lumbar puncture was repeated and the pressure and the examination of the fluid 
were again entirely normal. Modified Kenny therapy was started but paralysis continued to 
progress. ^ j 

^ fine papular rash appeared over face and nose and this was interpreted 
as miharia rubra. The pupils were stiU dUatedj there was complete paralysis of' upper and 
lower ex tremities. Tendon reflexes were absent. 

From the Department of Pediatrics. University of Louisvflle School of Medicine. ' 
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On August 6, the child’s condition was worse. The respiratory muscles, especially the 
intercostals, were involved and the child was restless and distressed. Paralysis of the muscles 
of deglutition became apparent and moderate cyanosis was present. At 11:00 A.ir. she was 
placed into a -respirator but synchronization was not satisfactory and she was removed 
promptly. Parenteral fluids were administered and prostigmine, 0.5 c.c. of 1:2,000 solution, 
was given every four hours with atropine sulfate, .15 mg. The patient was afebrile, com- 
plained of no pain, and remained mentally alert. 

On August 7, an engorged tick was removed from the scalp in the occipital region. 
Further examination revealed enlarged occipital and cervical nodes on the right. Pupils were 
dilated and a right lateral nystagmus was present. All medication was discontinued. 

Recovery was dramatic and within twenty-four hours the patient could walk, although 
the lower extremities were slightly weak. On August 9, forty-eight hours after removal of 
the tick, physical examination revealed only a slight weakness of the lower extremities which 
disappeared the follo^^dng day. The tick uas identified as a pregnant female, D, varidbilis. 
(Pig. 1.) Patient was discharged on Aug 9, 1945. 

One month later a letter from the mother reported that the child had no complaints 



Piff. 1. — Tick, dorsal view. 

Case 2.* — M., 6-month-old white male infant whose home was Fort Knox, Ky., was 
admitted to the Norton Memorial Infirmary, July 12, 1943. The chief complaints as given by 
the parents were “general weakness and tick on the head." 

The present illness began nine hours prior to admission. The child awoke at 2:00 A.M. 
whining and unable to take his bottle. The parents described his condition as ^^weak and 
limp all over.” He was taken immediately to the Port Knox Station Hospital where an ex- 
aminatioii revealed a large tick with its head buried in the patient’s scalp. This was removed 
and the patient was sent home. 

The patient continued to be fretful and hospitalization was thought advisable. 

The past history revealed that the child had been visiting two weeks previously in 
Montana where Kocky Mountain Spotted Fever was prevalent. The remainder of the past 
history was noncontributory. 

Reported through the courtesy of Dr. M. A. Llmper. 
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Physical cxaminatioa at the time of ndmipsion revealed a well-developed child who ap- 
peared acutely ill. Skin examination was not remarkable. There was generalized flacci 
weakness of the upper and lower extremities. The reflexes were not elicited nnd there was rio 
stiffness of the neck. Spleen was palpable 1 cm. below the costal margin. The patient s 


temperature vras 100.0® F. rcctally. ^ 

Xalffratory Examirutiion and Course.— Blood examination revealed a white cell' count 
of 12,200 per cubic millimeter with lymphocytes 55 per cent, and poljTnorphonuclcar leuco- 
cytes 45 per cent; and a red cell count of 3,310,000 per cubic millimeter, with n hemoglobin 
of 10.2 Gm. per 100 c.c. TJrbaljsis was entirely negative. Lumbar puncture revealed no 
eollK, negative globulin, 20 mg. per cent protein, CO mg. per cent sugar and no growth on 
culture. Boentgenograms of tlie skull were interpreted as negative. 

Feedings were given tho first day by garage. By 10:00 AM. the following morning the 
patient was sitting up in bed playing. Temperature was never above lOO.O” F. rcctally. The 
patient was discharged June 14, 1943, fifty-four hours after admission, as entirely well. 

Unfortunately the tick was not identified. Follow-up examinations to date have revealed 


the child to be perfectly normal. 


Abbott^ has recently made a complete review of the literature concerning 
paralysis produced by different species of ticks. The following discussion ivill 
be limited to the cases in the United States caused by the D, variahilis, TbisUck, 
the common dog tick, is found in the eastern and central states and in Cal- 
ifornia. The life cycle consists of several stages of egg, larva, nymph, and adult. 
The incidence of the disease is greatest during the early summer months when 
the adult tick feeds. In the cases reported, the pregnant female tick has been 
found to be the causative agent. Gregson- and other investigators have shown 
experimental data to indicate that the tick injects the largest amounts of toxin 
on the fifth or sixth day. After ten days or less, the engorged tick drops from 
the host to the ground and deposits her eggs. 

The first cases reported in the East due to D. variabilis occurred in Georgia^ 
and South Carolina^ in 1938. Since that time two more cases have been reported 
in each of these states®'® and one case each in North Carolina,® Texas, and 
New Tork,^^ 


The paralysis produced by the different species of ticks appears to be identi- 
cal, however, as suggested by De Sanctis and EiSant’Agnese,^^ the prognosis may 
be better in those cases caused by the D, variabilis. In most cases the paralysis of 
the extremities is of the ascending type. As in Case 1, the child usually gets out 
of bed feeling weU but discovers he is unable to, walk. His efforts produce a 
• marked ataxia and soon he is unable to stand. Ataxia of the upper extremities 
IS a 0 often present and unless the tick is removed the disease may progress, 
enmnating m fatal respiratory paralysis. The pupils may become dilated and 
nys agmus evelop. If the tick is removed before respiratory paralysis develops, 
recovery is i^aUy complete and dramatic. In most cases the patient is afebrile, 
in tic paralysis produced by other species of ticks, the cases have been 
f chadren below the age of 10 years. The site of attach- 

ent of the tick is often on the scalp, hut may he beneath the breast, or in the 

the hody^^’ auditory canal, mouth, or any other exposed portion of 


In all hut two 
recovery has been 


cases reported in the United States produced by D. variabUis 
rapid and complete following removal of the tick. Town- 
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send and- Nash® reported a case in a child who diedliwo da 3 ’'s after the removal 
of the tick. Ryan and Canning® present a case in which weakness was present 
four weefe after the tick was removed. 

The treatment begins with immediate removal of the tick and careful ex- 
amination for multiple infestation. The tick must be removed with caution 
after engorgement has occurred, because there is danger of squeezing more 
toxin from the salivary’’ glandg, into the patient. Tf the insect cannot be removed 
after killing with ether or turpentine, a small area around the site of attachment 
should be excised. 

In Australia an anti tick serum prepared from immune dogs is rather ex- 
tensively used, but as yet there is none available in the United States for treat- 
ment of paralysis produced by tlie D. variahilis. 

The remaining treatment is symptomatic. If respiratory paralysis is pres- 
ent, the patient may be placed in a respirator. However, Hamilton^^ stresses 
the danger of too early use of the respirator and reports a case in which death 
was accelerated by its use. J\luscle training and massage are seldom necessary 
since recovery is usually complete. 

Many theories concerning the cause of the paralysis have been discarded in 
favor of the toxin theory. As mentioned, it has been established that a neuro- 
tropic toxin is produced by the tick, but the site of production is not en- 
tirely clear. 

Experiments in Australia have shown toxin to be present in saliva and eggs. 
Steinhaus"^^ found the toxin associated with the eggs of D. andei'soni. As yet no 
reports have been made in which the investigator was able to reproduce paralysis 
with a tick taken from a patient. 

The tick, 2>. variaMlis, taken from the scalp of the patient in Case 1 was 
intact and seven daj^s later began to lay her eggs. About 3,000 of these eggs 
were ground and suspended in 1 c.c. of saline containing 200 units of penicillin. 
This was injected subcutaneouslj^ into a male white mouse. Twelve hours 
later the mouse appeared definitel}" sick and could not use his right foreleg. 
There was a collection of fluid in tliis region of the leg. The mouse would feed 
and drink but was less active than the control. 

In twent 3 ’'-four hours the mouse did not use his right legs and refused food. 
The mouse' died twent 3 ^-six hours after the injection of the eggs. The control 
mouse, also, did not use his nght front leg, apparently because of local irritation 
but otherwise remained active and well. In seventy-two hoiirs no remaining- 
involvement of the leg was noted. 

Autopsy of the mouse revealed no gross abnormalities. 

Five-tenths cubic centimeter of blood was removed from the dead mouse's 
" heart and after 0.5 c.c. of saline was added, it was injected subcutaneously into 
another mouse. Except for local irritation the mouse's condition remained un- 
changed. 

" About twent 3 ^-one da 3 ’’s after removal of the tick from the patient, it was 
placed beneath a screen on a shaved area of a young female labbit. The tick did 
not feed and died two days later. The rabbit's condition remained good. 
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SUMMARY 

1. Two cases of tick i)aral 3 "sis occui’ring in children from Kentucky arc 
reported. 

2. The flaccid paral^^sis that was produced in botli patients disappeared 
rapidlj’ after removal of the ticks. 

" 3. In Case 1 the tick was identified as Dcrmaccnior varuihilis Say and its 

eggs were injected into a mouse producing its death. 

4. In Case 2 the tick 'was not identified. 
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ACUTE INFECTIOUS URTICARIA 


Lee Bivings, 

' ^ Atlanta, Ga. 

U RTICARIA is not uncommon in children and is kno^vn to arise from a wide 
variety of etiological- factors, the most common of which is food. 

A review of medical literature for the past ten years reveals reports of 
urticarias from almost every known food, drug, chemical, as well as heat, 
cold, and emotional factors; but there are only a few citing bacterial infection 
as the causative agent and these mention only chronic urticarias. 

Leriche^ mentions two cases of chronic urticaria with recovery after ap- 
pendectomies and one following a tonsillectomy. 

Hansen-Pruss^ reports a series of ten cases of chronic urticaria in adults, 
one associated with pyelitis; four with upper respiratory infection; one with 
peridental abscess; and four from gastrointestinal infection. He reports the 
isolation of the hemolytic streptococcus from each case. 

Eichenlaub^ states that infection ranked second as the etiological factor 
in a series of fifty-eight cases of chronic urticaria. 

Hopkins and Kesten* report fourteen 'cases (one, a child) of chronic 
urticaria associated with chronic infection. 

I wsh to report a series of twenty-two consecutive cases of acute urticaria 
in children, associated %vith acute infection. I have observed many such cases 
since this detailed study was made, but these are not included. 

The syndrome is characterized by urticaria, usually with angioneurotic 
edema, fever, and a demonstrable focus of infection. In this series the throat 
was most commonly the focus, with otitis media and pyelitis accounting for 
the remainder. 

The degree of severity of the illness varied from the acutely ill child 
requiring hospitalization, to the mildly ill child 'with one or two degrees of 
fever and scattered urticarial eruption lasting two or three days. 

' Three of the more acutely ill patients and one with the milder type of 
urticaria are summarized. 

Case 1. — ^B. E., aged three years, was seen at home with an acute throat infection for 
which she -was given sulfonamide therapy. After two days she seemed nearly weU, hut on 
the third day she became more acutely ill than before, and I was called back to see her. 
Her throat showed a spider web-like membrane and there was a large macular eruption 
more marked around the knees and elbows but scattered irregularly over the body. She 
was hospitalized and because of- the previous sulfonamide therapy, which was considered 
a possible etiological factor, the only treatment in the hospital was parenteral fluids and 
local treatment of the urticaria. The temperature curve ran a septic course varying from 
101 to 103® F. for five days. The tongue was bright red around the margin and at the 
tip, and the mouth was cracked in the corners. There was considerable edema of the 
hands and feet. The fingers and toes were a bright cherry red early in the illness, and 
desquamation of fingers and toes was extensive with complete loss of all the finger and 
toe nails. Blood and throat cultures were negative. Blood count showed 27,000 white 
blood cells with no increase in eosinophilcs. Brine was negative throughout. 

EYoin The Children’s Memorial Hospital and the Otho S. A Sprague Memorial InsUtute. 
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BIVIKGS: ACUTE INFECTIOUS unTlCAWA 

Comment.— This \sfxs the first of the series and was not rccogni«ca ns infectious uttiwna 
untU later cases occurred which were very similar. This was tho only case in which 
sulfonamide therapy preceded tho rash and in tho remaining twenty-one it was used to 
eradicate tho focus of infection without any ofTcct on the urticaria. 

Case 2 P. A., aged 2 years, was admitted to Contagious Hospital with a diagnosis of 

scarlet fercr'. The rash was nrticarial in the heginmng and became confluent to show a solid 
ted coverage of the skin. There was marked generalized edema especially of the hands and 
feet. The temperature on admission was I03.C® F. xcctally, and gradually returned to 
normal on the third hospital day with sulfadiazine therapy. Physical examination was 
negative except for the akin and a bright red throat; laboratory data showed a blood 
count of 26,400 white cciis, with 35 per cent cosinophilcs. The blood culture was nega- 
tive. The throat culture did not sho^iv hcinoJytic streptococci. The urine ‘ft’as negative. 
The rash and edema graduallj' disappeared, and there was extensive? desqoaniataon in 
large dates over the entire body with many lacerations ^rom scratching. Calamine lotion 
was used locally to relieve itching. 

Case 3. — Jt. B., aged 7 years, ms seen in my office complaining of fever, a sore tliroat, 
and a rash, which was urticarial in tj"po more marked on the extremities and around 
the waist. ' There was marked edema of *thc hands and feet Temperature was 103® F. 
rec tally. Sulfadiazine therapy brought the temperature to normal in three days and the 
rash gradually subsided in ten days. lYhite blood count was 14,300 with no increase in 
eosinophiles. 

Case 4, — L. B,, aged 10 months, was seen in the office wdth fever of 100® F. rec tally, 
and a generalized urticarial eruption. Edema of the hands and feet was evident. Physical 
examination disclosed an acute otitis media on the right side. Sulfadiazine cleared the 
infection in two days and the rash disappeared in three days. 

COilMEKT 

Three of the more acutely ill patients and one ivitli the milder type of 
urticaria have been summarized. The greater majority of the tTventy-tivo pa- 
tients ■were either mildly or moderately ill. The characteristic picture was an 
urticarial eruption of varying intensity, usually edema of the hands and feet, 
fever,^ and most commonly an infected throat. Several of the throats had a 
peculiar spider web-lihe membrane over the tonsils. 


liABOBATOBY DATA 

With the assistance of Dr. Paul Beeson of the Department of Medicine of 
Emi^ University, an attempt was made to isolate the organisms and correlate 
the bactenologic findings from the throat and blood cultures. Five blood cul- 
tures were negative. Sis throat cultures taken under sterile precautions did 
no s ow t e same organisms in any two cultures. The hemolytic streptococcus 
was found m only one culture. Ve had planned to culture a common organism 
and try to show slan sensitivity, but no common organism was found. 


toUMAlAKy 


1. Twenty-tivo cases of acute infectious urticaria were observed between 
February, 1943, and May, 1944. oetween 

in associated ivith upper respiratory infections were seen 

m the ivmter months. October to March, inclusive. 

3. Thirteen patients were males and nine were females. 
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4. Fourteen were under 3 years and eight from 3 to 10 years of age. 

5. History of allergy was negative in eighteen, positive in three, and xm- 
known in one. 

6. Three were acutely ill ; nineteen were moderately or mildly ill. 

7. Nineteen urticaries were associated with acute throat infections, two 
with acute otitis media, and one with pyelitis. 

8. The three most acutely ill had white blood cell counts of 20,000 or 
above, with high neutrophile counts. One had a high eosinophilia. Blood 
cultures were negative in five. Throat cultures showed no common organism 
in six instances. 

9. Two of the children had second attacks, three weeks and three months 
later, respectively. 

10. A sulfonamide was considered a possible etiological factor in one, but 
the rash preceded the drug in the remaining .twenty-one in which it was used 
to clear the focus of infection with no effect on the rash. Local treatment of 
the rash with calamine lotion seemed *much more effective than ephedrine, 
adrenalin, histaminase or other systemic treatment. 

CONCLUSIONS 

A clinical s3mdrome is herewith described and presented in Avliich acute 
urticaria occurred in children in twenty-two cases associated '\vith bacterial in- 
fection. It would seem that the infectious process was the etiological factor in 
each case. 
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ENTEROGENOUS CYST OF THE ILEOCECAL REGION 

W. Harrison Mehk, M.D., and William J. Morrow, M.D. 

Chicago, III, 

E NTEROC4ENOUS developmental cysts of the ileocecal region are rare. 
Fifty-two cases have been previously reported,*’"^ most of them in mfan s 

and children. ja •\ a 

Congenital cysts arising from tlie alimentary tract have been describea 

.since 1856. The cysts may occur anywhere from the base of the tongue to the 
rectum, but they are most commonly found in the region of the ileocecal valve 
(Ladd and Gross, Pachman,^" Hughes- Jones, Evans^U- H Is with such cases 
that this report is concerned. 

Comprehensive reviews concerning congenital alimentarj’’ cysts have been 
made by Evans, Hughes-Jones,^° Ladd and Gross, and Ponchcr and Milles.^' 
Enteric cysts arise from and reproduce the structure of the normal intes- 
tinal wall. They are lined by intestinal mucosa and their walls contain varying 
amounts of fibrous tissue and smooth muscle. They may protrude into the bowel 
lumen or extend outside the wall depending on whether they grow submucosally 
or subserosally. Attachment to the mesenteric border is common. The cavities 
of the cyst are unconnected with the lumen of the bowel and contain mucus. 

The embi^^ologj^ of such cysts has been the source of considerable discussion. 
Enteric cysts may be isolated remnants of the omphalomesenteric or vitelline 
duct and are, therefore, related to ileckePs diverticula (MeckeP-). Others be- 
lieve the cysts arise from buds of endothelial tissue pinched off the primitive 
gut (Keibel,^^ Lewis and Thyng^O- ^ third theory is that they arise from the 
abnormal persistence of vacuoles present in the massed cells of the solid stage 
in intestinal development (Bremer^^). The first two theories explain most of 
the spherical cysts and diverticula, while the latter explains most of the true 
reduplications of the bowel. 

The incidence of these cysts according to sex shows no significant pre- 
dominance of females over males, although previous reports would indicate such. 
Of thirty-nine cases reported in which sex is given, there are twenty females and 
nineteen males. 

Congenital ileocecal cysts occur almost exclusively in infants and children, 
although they have been described in adults. One report concerns a 62-year-old 
woman (QuenseP). 

symptomatology 

Enteric cysts may produce obstruction, pain, and bleeding. Symptoms of 
an acute obstruction are the most common. Less frequently there is abdominal 
pain either continuous or intermittent, a visible mass, constipation, and bloody 
stools. Ihe latter phenomenon is rare. Often the symptoms simulate those of 
an^^ e intussusception, an acute appendicitis, or an appendicitis ivith abscess 

From The Children's Memorial Hospital and the Otho S. A, Spra^e Memorial Institute. 
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formation. , Examination may disclose a palpable, ' freely movable tumor. 
Variable size of the mass upon subsequent examinations has been described 
(Rea^®). Tenderness and rigidity over the right lower quadrant vdth abdominal 
distention may be noted. 

DIAGNOSIS 

The diagnosis is usually made only at the time of surgery, or at the time 
of autopsy. The condition has not been diagnosed accurately up to this time. 
Differential diagnosis in infancy should always include intussusception. Other 
diagnoses to consider are appendiceal abscess, regional ileitis, granuloma of the 
cecum, twisted ovarian cyst, mucocele of the appendix, intestinal obstruction, and 
volvulus. X-ray examination may or may not disclose a filling defect in the 
region of the ileocecal valve. 

TREATMENT 

Operative procedures are the accepted means of treatment. Methods 
advocated include resection and anastomosis with or without a safety valve 
ileostomy above the anastomosis, enucleation of the cyst, evacuation of the cyst 
contents with or without permanent drainage, marsupialization either external 
or internal followed by escharotics, and by-passing the region of the cyst with an 
enterocolostomy. Of these, resection and marsupialization are the procedures of 
choice. Ladd and Gross^’' favor resection when possible. The recent literature 
emphasizes the importance of postoperative care in the form of adequate decom- 
pression and parenteral fluids including whole blood and serum. 

CASE REPORT 

A 14-day-old male infant was admitted to the hospital May 23, 1945, with complaints of 
vomiting and bloody stools. On the day of admission he vomited his feedings and had severe 
hiccups. About noon he had a large, loose stool containing mucus and old blood. At 6 p.m. 
he had a second large, loose stool containing much bright red blood. At that time he cried 
as if in pain and became quiet and listless. Past history disclosed that the infant had been 
delivered by midforceps after a prolonged labor. The birth weight was 8 pounds, 9 ounces. 
He spat up part of his breast feedings while in the newborn nursery. He lost weight from 
birth and at the time of admission was.still 6 ounces under birth weight. Physical examination 
revealed a fairly well-nourished male infant with a soft, thin-walled abdomen. Peristaltic 
waves were visible in the epigastrium. A mass about 3 cm, in diameter was visible in the right 
lower quadrant which on palpation was firm, movable, and very slightly tender. Rectal 
examination revealed good sphincter tone, but bloody mucus was passed follonung withdrawal 
of the examining finger. The patient was seen by Dr. Stanley Gibson and Dr. Harold I. Meyer 
who thought he had an atypical form of intussusception. 

Surgery was performed by Dr. Meyer who found a hard, 2.5 cm. mass in the terminal 
ileum. The tumor mass lay within the lumen of the bowel and could not be enucleated. No 
intussusception was found. A resection of the cecum, appendix, and terminal ileum with an 
end-to-side ileocolostomy was done. 

Postoperative treatment included decompression, parenteral blood, serum, and fluids. 
On the fourth day after surgery a postpyloric routine of feeding was started, but because of 
the ensuing distention and vomiting, oral feedings were delayed another twenty-four hours. 
The subsequent course was then uneventful, and the infant was discharged on June 8, 1945. 
At the time of writing (September, 1945) the infant was in excellent health and weighed 16 

pounds. 
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The pathologist reported a specimen consisting of a 4 cm. portion of terminal ileum and 
a 1 cm. portion of cecum with a normal appendix attached. A large obstructing cyst with a 
diameter of 2 cm. lay in the terminal ileum with its attachment at the mesenteric border 
(Eig. 1). The cyst cavity which had no communication with the bowel lumen contained 
glary yellow mucus. The wall of the cyst both internally and externally was smooth (Fig. 2). 





Fig:. 3. — Photomicrogrraph (X2%) of section through the cyst and ileum showing the 
cyst wall lined on both sides with intestinal epithelium. The cyst wall contains smooth 
muscle fibers and connective tissue. 

Microscopic examination (Fig. 3) showed that the cyst wall was composed of smooth 
muscle fibers and a loose connective tissue stroma in which a few lymphocytes and an occa- 
sional polymorphonuclear leucocyte were found. At the angle of junction of the ileum and 
cyst the inner circular muscle fibers bifurcated, a portion going into the cyst wall and the other 
into the cyst base. The outer longitudinal muscle fibers were foimd only at the cyst base. 
The outer wall of the cyst had an epithelial covering continuous with and resembling that of 
the terminal ileum. The cyst cavity was lined with intestinal epithelium, columnar at the 
base, low columnar on the sides, and flattened at the apex. Beneath the epithelium at the 
base, the tissue had a glandular configuration with structures which resembled the Brunner's 
glands of the duodenum. Congestion was present throughout, and the lymphatic tissue showed 
hyperplasia. 

Diagnosis: Congenital enterogenous cyst of the terminal ileum. 

DISCUSSION 

The patient presented demonstrates the difficulty of accurate diagnosis. 
The findings, although not entirely typical, warranted a preoperative diagnosis 
of acute intussusception. At operation an obstructing cyst was found in the 
lumen of the terminal ileum. This was resected with the adjacent bowel and a 
primary anastomosis between the ileum and the ascending colon was made. 
Examination of the surgical specimen showed no communication between the 
mucus-filled cyst and the intestinal lumen. IMicroscopically the ej^st wall con- 
tained layers resembling those of the terminal ileum. The clinical, surgical, and 
pathologic findings in this case are comparable to those described by previous 

authors. 
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SUMMARY 

1. A bibliograpliy o£ reported cases of congenital enterogenous cysts of the 
ileocecal region is given. 

2. The syTnptomatology, diagnosis, and treatment of these cysts are briefly 
summarized. 

3. A case of a congenital enterogenous cyst of tlic terminal ileum is reported. 
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MEDITERRANEAN ANEMIA, (COOLEY) IN A NEGRO GIRL 

Harold K. Faber, M.D., and Bernard M. Roth, LI.D. 

San Francisco, Calif. 

N O CASE of Mediterranean anemia (Cooley) in a Negro has, so far as -vve 
know, been liitlierto reported. Tlie present case appears to show the 
essential criteria of that disease. 

S. B., was admitted Feb. 16, 1915, to the Children's AVard of Stanford University 
Hospital, because of frequent nosebleeds and anemia. She was born' Feb. 15, 1939, in 
Arkansas. Her mother was dark-skinned, with typical Negro features. Her father was 
under treatment for syphilis in the Oklahoma State Hospital for Negro Insane. The mother 
had one stillborn child; a son who Mas feeble-minded and in the same institution as the 
father; and three other children mIio were alive and u'ell. The latter have been observed 
by us and were typically Negro. The mother appeared to be in good health, but no 
Wassermann or other test for sypliilis had been taken, to her knoMledge. 

S. B. had been admitted previously on or about Jan. 25, 1945, to the Palo Alto 
Hospital because of recurrent epistaxis of three years’ duration, and anemia. Her spleen 
was found to be greatly enlarged. The first blood count there showed: red blood cells, 
3,210,000; hemoglobin, 34 per cent; white blood cells, 17,600; ncutropliiles, 53 per cent; 
normoblasts and metamyelocytes. Another count shoAved red blood cells, 2,790,000; hemo- 
globin, 31 per cent; udiite blood cells, 36,200; neutrophiles, 60 per cent; normoblasts and 
metamyelocytes. A transfusion M^as given and on dismissal, about February 9, the count 
showed red blood cells, 3,620,000; hemoglobin, 46 per cent; white blood cells, 19,250; and 
neutrophiles 52 per cent. During her stay her temperatuie varied between 99.0® and 102.8® ; 
she had several nosebleeds and on one occasion some bleeding from the rectum. She Avas 
referred to us for further observation. 

Our physical examination reA'ealed a somewhat thin, listless Negro girl in no apparent 
distress. Pulse was 128; respirations, 24; temperature, 37® C. (rectal); and blood pres- 
sure 120/65. The head and face showed normal contours for her race. In the skin were 
many small scars with some keloid, and a small depigmented area on the forehead. There 
AAas a- generalized slight enlargement of lymph nodes. The conjunctivae AA-ere pale; the 
sclerae were not icteric. The oral mucous membranes Avere pale. The tonsils AA’ere hyper- 
trophied. A faint systolic murmur AA*as heard at the left sternal border; no other cardiac 
abnormalities were noted. There was a large umbilical hernia. The liver extended about 
4 cm. beloAv the costal margin, Avas soft and not tender. The spleen extended to a level a 
little below the umbilicus, was hard and not tender. No other physical abnormalities were 
detected. 

Several blood coimts AA-ere made, of Avhich the folloAA*ing by Dr. Harry A. Wyckoff is a 
typical example: red blood cells, 3,700,000; hemoglobin, 8.40 Gni. per cent (49 per cent 
Sahli) ; white blood cells, 7,500; neutrophiles, 63 per cent (of AA^hich 21 per cent Avere banded); 
basophilcs, 3 per cent; Ijmiphocytes, 26 per cent; plasma cells, 2 per cent; and monocytes, 

6 per cent. There were 73 nucleated red cells per 100 leucocytes. Extraordinary poikilo- 
c 3 "tosis, anisocytosis and anisochromia, poly chroma tia and normoblastosis were present. Target 
cells and pessary forms Avere also found. No sickling was found in sealed cover glass 
preparations. A"an den Bergh reaction: direct, negative; indirect, 1.08 units; icterus 
index, 8. 

i^om the Department of Pediatrics, Stanford University School of Medicine. 
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Supphmniary JaM.-Thc packed cell ^olumo was 30. The mean corpuscular hemo- 
clobin was 25.2 micromilligrams; tlio mean corpuscular volume was 70 cubic micra; tlic 
Lan corpuscular liemoglobin concentration was 32 per cent. Platelets numbered 200,000 
per cubic millimeter. The sedimentation rate was 19 mm. per hour (Cutler). Plasma 
proteins amounted to 7.9 Gm. per cent. Erythrocyte fragility: hemolysis began at 5.0 per 
cent sodium chloride solution and was complete at 3.5 per cent, essentially duplicating a 
normal control. Ko malarial plasmodia were found after 0.3 c.c. of epinephrino was injected 
subcutaneously. The VTassermann and Hinton flocculation tests were negative. Fecal uro- 
bilinogen excretion was determined by Dr. 'Robert S. Evans to average 312 mg. daily, which 
is greater than the normal adult output, and indicative of a hemolytic process. The blood 
belonged to Group 0 and was Eh positive. Urine analyses were essentially negative. 
Bepeated tests for blood in the stool were negative. Several other tests for sickling were 
all completely negatixe. 



Pigr. l.«~Blood smear; 


proximaiely normal cmhrocAe • target cell; 

tribution; j, raindrop conforanatinn' marked irregulan^j^ of hemoglobin 
serrated edge ; i, microcyte ^ <^rythrocyte with tall ; h, banana-shaped erythro 


humeri^rnltnT '"“r coarsening of bony trabeculae ia the ribs' spine, pelvis, distal 

humen and bones of the hands. The skull ,vas not, however, remarkable. 

San Franci^ examination of the mother and two siblings living in 

SpeSXt oH ' E- I'- Medical 

blo^od smears from the n^r HospitM for N'egro Insane in Taft, Oklahoma, kindly sent ns 
Dnrino' I, P len s father and brotlier; neither of these showed abnormalities. 

without notabk'rScHol aS‘rt v'’ nosebleeds. She received four transfusions 

cells wero5?40 000 t ^«ch 11, 1945. At that time the red blood 

cus were u,.. 40, 000 and the hemoglobin was 84 per cent (Sahli), 
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COMMENT 

Sickle-cell anemia and spherocytic hemolytic anemia can, in our opinion, 
be ruled out in this case. As is evident in the accompanying microphotograph 
(Fig. 1), the blood was quite characteristic of Mediterranean anemia (Cooley). 
Morphologically, the red cells show the bizarre outlines “with evidences of thin- 
ness, the irregularity of hemoglobin distribution, the tendency to fragmentation 
and to extreme variations in size, together with the great and persistent increase 
in nucleated cells (normoblasts and erythroblasts) which characterize that dis- 
ease. The fragility of the erythrocytes was, however, approximately normal and 
did hot show the increased span so often seen in Cooley's anemia. There was a 
moderate degree of hemolysis as shoAvn by the fecal urobilinogen output. The 
bony changes, while not extreme, were of a character compatible with the 
disease. 

Since no other members of the family were found to have a blood dyscrasia, 
speculation as to the origin of the patient's disease has no factual support. 

SUMMARY 

A case of Mediterranean anemia (Cooley) is described in a Negro girl. 



EPIDERMOLYSIS BULLOSA HEREDITARIA 

Report of Two Oases 

Edna Zeltner I^Iortimer, M.D. 

Chicago, III. 

T^HDRE are few congenital skin diseases, and of these, epidermolysis bullosa 
i is probably the least common. Recent discovery in the Armed Forces of 
the persistence of this disease into adult life has occasioned a renewed interest. 
We have recently seen our first two cases in infants. 

The first case is that oC a white male infaat who was brought to the outpatient depart- 
ment on May 2, 1944, with a history of skin lesions present since birth. No definite diagnosis 
had been made and treatment had been without avail. It was stated by the baby's mother 
that some of the earlier lesions had healed while new ones, including some in the mouth, were 
constantly appearing. Deliver^’ was at full term and spontaneous, and there were no neonatal 
difficulties. Treatment during tlie first three months of life included viosterol, vitamins B and 
C, an evaporated milk formula, and a heat cradle. Family history for similar skin lesions 
was said to be negative and consanguinity of the parents was ruled out. 

Physical examination when the patient was first seen by us revealed a fairly well- 
developed and well-nourished 3 -month-old white infant with widespread bullous eruption of 
the skin involving the face, trunk, genitalia, and extremities. Lesions were present on the 
mucous membrane of the mouth. Those on the skin were pinhead to 1 inch in diameter and 
were in various stages (Figs. 1 and'2). Some were bullae with clear fluid wdiile others were 
hemorrhagic. Some lesions were crusted and in some areas the skin was denuded. White, 
ulcerated patches which bled easily were present on the tongue and buccal mucosa. Except 
for enlargement of the pectoral and inguinal IjTnph nodes, there were no other positive find- 
ings. A diagnosis of epidermolysis bullosa hereditaria (dystrophia) was made and the patient 
was admitted to the hospital for further study. 

In the differential study, serologic tests (Wassermann, Kahn, and Eagle) were re- 
peatedly negative. Dark-field examination of fresh bleb contents and lesions in the mouth 
revealed no cells or orgaTusms. Complete blood counts, on admission and since, have been 
entirely within normal linuts. The urine has always been normal. Many cultures of fluid 
aspirated from the lesions were negative except for one which produced a mold growth thought 
to be a contaminant. Blood chemistry studies, which included nonprotein nitrogen, urea 
nitrogen, creatinine, chlorides, vitamin A and C levels, calcium, phosphorus, sodium and pro- 
teins were all within normal limits. The blood cholesterol varied from a low of 100 during a 
remission stage, to a high of 284 during a stage of exacerbation, the accepted range of the 
normal values being 135 to 240. The significance of these findings awaits further elucidation. 
(An elevated basal metabolic rate is said by some^ to be present in this disease.) Chest x-rays 
demonstrated no pathology. 

The patient had been on regular infant feedings on which he had maintained a fairly 
good^ state of nutrition. (His weight at 1 year was 17 pounds.) Various ointments and 
BO utions were applied locally, including boric acid, gentian violet, potassium permanganate, 
ammoniated mercury, and sulfonamide ointment; all without effect. A course of sulfathiazole 
by mouth and 60 000 units of penicillin daily for six days failed to alter the picture. X-ray . 
reatment 138 roentgen units to the trunk and extremities at weekly intervals was started 
m January, 1945, with no apparent effect. 

aufl the disease in the hospital was characterized by periods of exacerbation 

■' summer being the most unfavorable season (Figs. 3 and 4). The baby im- 

From The Children's Memorial Hospital. 
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proved greatly during the autumn months. He Tvas kept in a tent at 70® F., and normal roohi 
humidity, and effort made to prevent trauma by handling him as little as possible. He vrore no 
clothing except a diaper. Sulfathiazole ointment was applied to the lesions only when sec- 
ondarily infected; otherwise no local treatment was being followed at the time of witing. 
He lost all of his fingernails and five toenails. Nikolsky ^s sign (outer layer of sldn rubbed 
off by slight trauma) was highly positive. Areas of pigmentation and scarring were present 
on the skin where healing occurred, and leucoplakia where healing occurred in the mouth. Skin 



Fiff. 1. 



Fig. 2. 


biopsy (November, 1944) revealed separation of the epidermis from the underlying tissue with 
only slight inflammatory reaction and loss of elastic tissue, compatible with a diagnosis of 

epidermolysis bullosa. Qualitative porphyria was not demonstrated. 

The second case is that of a white male infant who was transferred to our hospital from 
Wesley Memorial Hospital where he was delivered on Sept, 30, 1944, at full term by low 
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forceps. His birth weight wa5 6 pounds^ 12 ounces. At the time of delivery some redness 
and denudation were noted about the bridge of the nose. On the following day, blisters ap- 
peared on the face, trunk, and extremities, and some were seen about the ear. These later 
broke down and crusts formed. While older lesions healed, new ones appeared. The baby 
was a first child and the parents were well. There was no positive history for epidermolysis 
bullosa, but the maternal grandmother was said to have had a skin disease all her life. Phys- 
ical examination of the patient upon admission revealed a 6-week-old boy weighing only 5% 
ounces above his birth weight. He did not appear ill. A few small bullae were present on the 
face and some were healing (Fig. 5). There were fresh scars from previous lesions on the 
trunk, feet, and about the penis. The nails were intact. Kone of the lesions were hemorrhagic 
and none were seen in the mouth. Nikolsky's sign was positive. The spleen was palpable. A 
diagnosis of epidermolysis bullosa hereditaria (simplex) was made. Blood count was normal 
except for mild anemia. Blood cholesterol was 121, A skin biopsy in November gave find- 
ings identical with those described in the preceding case. No qualitative prophyria was 
demonstrated. The baby was discharged from the hospital in December, 1944, and was fol- 
lowed in the outpatient department until Jan. 16, 1945, at which time he was taken to St. 
Louis. During this period he made an excellent gain in weight. At the time of his final 
visit the lesions were in a state of complete remission with scars present on the face and 
trunk. 

The literature on epidermolysis bullosa is rather meager. The first case 
was described by Von Hebra in 1870, but it was not until 1886 that the name 
epidermolysis bullosa hereditaria was attached to this disease entity. The 
etiology remains obscui’e, though various hy^-potheses have been advanced. 
Heredity appears to play an important role and consanguinity of parents may 
predispose. It may occur in any race, the males being more susceptible. 

The significant histopathologic change observed in almost all cases is separa- 
tion of the whole of the epidermis from the corium.^ 

Typically, the disease is present at birth or appears shortly aftenvard. It 
is a clironic disease of the skin characterized by blisters which usually result from 
meclianical irritation. The lesions start as bullae which may be pinhead to 
goose egg in size and are serous, sometimes hemorrhagic. They may occur 
anynvhex’e on the body but the sites of predilection are the fingers, toes, knuckles, 
ankles, and elbows. The lesions may rupture and crust over, in some cases leav- 
ing seal’s and pigmentation ; often they become secondarily infected. There are 
exacerbations and remissions and the condition is aggravated by heat, moisture, 
and trauma. The disease continues throughout life, although in later life symp- 
toms ameliorate. Occasionally puberty marlcs its disappearance and pregnancy 
may interrupt its course. 

Two major types of epidermolysis bullosa are described, the ' 'simple” and 
the "dystrophic.”^ The former runs a more benign course in which the lesions 
are Seldom hemorrhagic and without involvement of mucous membranes or nails. 
Our first case is quite characteristic of the dystrophic type and the second of 
the simple type. 

Porphyria has been described in some cases.^» Nikolsky’s sign^ is usually 
positive. The general nutritional state of the infant is not noticeably affected 
and prognosis for life is generally good. 
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The histologic changes in llic skin seem to represent a quaiititafh’e cliangc 
in the response of the skin to trauma, heat, and moisture.® 

Treatment remains empiric and propliylactic. 


SUMMARY 

Two cases of epidermolysis bullosa hereditaria, one representing the simple 
type and the other the dystrophic tjqie, have been presented. The etiology 
remains obscure. Empiric treatment modifies the course only slightly. 
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PITUITARY DWARFISM? 
Spontaneous Correction 


I. P. Bronstein, M.D., Chicago, III., and 
Eduardo Cassorla, M.D.,* Santiago, Chile 


T he diagnosis of anterior pituitary dwarfism is made, with but few excep- 
tions, by the exclusion of other causes for arz’ested development, rather than 
by positive proof. The positive diagnosis of this condition by roentgenologic 
intra- or extrasellar tumors is rare.^ The diagnosis is therefore a presumptive 
one based on the following clinical evaluations; (1) understature; (2) sym- 
metrical proportions; (3) sexual infantilism; (4) delayed epiphyseal closure; 
(5) history of normal groAvth to about 2 to 3 years of age with sudden de- 
celeration in rate* of growth thereafter. The undersize is usually apparent by 
the fifth to sixth year of age. 

The use of preparations of the anterior lobe of the pituitary gland, con- 
taining -the growth promoting principles, in children Avith varying subnormal 
rates of growth has met Avith unsatisfactory results in our experience.! 

We Avere interested in some practical and inexpensive approach to the treats 
ment of imdersized children Avith pituitary grOAvth hormone. We, therefore, 
adopted a procedure Avhereby 100 c.c. of pituitary groAA^th material Avere used 
in addition to the simultaneous administration of thyroid extract, Avhicli sup- 
posedly intensifies the action of the groAvth substance. The results AA^'ere dis- 
appointing and most parents refused to expend further sums for treatment. 
In the case of a classical Lorain dAvarf having a calcified intrasellar mass, 
approximately 1,000 c.c. of pituitary growth honnone Avere used AAuth poor 
results. This patient receh’^ed heretofore untried single high doses of 10 c.c. 
of pituitary groAvth hormone intramuscularly. 

This report is concerned Avith a case of a seemingly spontaneous resolu- 
tion of a presumptive classical hypophyseal dAvarf during late adolescence, in 
Avhich the girl attained a Ioav normal height and complete sexual dcA’^elopment. 
No treatment was instituted during the entire period of observation Avhich 
extended from June, 1936, to February, 1942. 


M. A. was first seen at the age of 12 years because she was not growing. There were 
no other complaints. She was born in November, 1921, to older parents of Swedish an- 
cestry, the father being 40 and the mother 38 years of age; both were in good health. 
There were seven other children, all bo 3 ’s of good development; and their heights, as well 
as those of the parents, were toward the tall side. The members of the mother »s and 
father *s families were also tall. There was no famil^^ history of stunted growth or sexual 
disturbances. 

The patient was a full-term baby weighing pounds at birth. Her height at the 
time of delivery was not recorded. No statural measurements were available prior to her 
entrance into our institution. She had been well since birth, except for measles. The 
dietary history was inconsequential. 


From the Department of Pediatrics (Endocrine CHnic) University- of Illinois College of 
Medichie and the Research and Educational Hospitals, Chicago. 111. 

•From the Hospital M. Arriaran ; former scholar of the American Academy of Pediatrics. 
+The administration of chorionic gonadotropiiw in male and gonadal substances in male 
and femafe chUdi4nliarbeen accompanied by partially successful results. 
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^Vhcn first examined, she wag 46'51 inches tall and weighed 44 pounds, approximately 
11 inches and 37 pounds below the averages for her age* She wxis a normally proportioned 
girl in good health. IVhcn she was lo years old, there were no secondary sex character- 
istics and the external genitals were infantile although structurally complete. Rectal ex- 
amination revealed a very small cervix and almost indistinguishable corpus uteri. Complete 



\ lol |no},e. 

monal studits did norreTCTaIy\”^fyab\^eT"^“^‘° epipliyses was noted. Hor- 

y^re and II months, she had a mental At the age of 14 

(Weight 54 pounds, height 5014 inches ) At th ^ ^ months, and an I.Q. of 89. 

age was 13 years and 8 month's and her TO ^ months, her mentaJ 

ture for her age. Her personalUv t ® emotionally imma- 

development. At 17 yeam of SftheT I,?'" 

had attained a lo^nomar V“TrM “ 22 
pounds.) At 18 years of age the hrTt .T! i (Height, 59% inches; Weight, 94 

at initial change Pubic^an^ ^ere noticed, breast 

at the age of 20 years. In 1944 ‘ ^ axillary hair appeared at 19, and menses 

to be married. seen at the age of 22 years, she ;as engaged 
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Our patient presented proportionate dwarfism, sexual infantilism, and de- 
layed osseous development, cardinal signs present in cases conforming to clas- 
sical anterior hypophyseal deficiency (Lorain type). 

While statural underdevelopment is not particularly difficult to recognize, 
nevertheless in the diagnosis of pituitary dwarfism, other causes for retarded 
development must be eliminated by an exhaustive examination. It is to be 
emphasized that although one may be reasonably sure of the diagnosis, doubt 
always remains except in infrequent cases in which the hypophysis has been 
removed or kno%vn to be destroyed, when necropsy verifies the report, or there 
is roentgenologic evidence of a pituitary tumor. The diagnosis of this condi- 
tion is then, with rare exceptions, a presumptive one. If there were an effica- 
-cious pituitary growth hormone, then definite and continuous response to it 
would constitute evidence of previous growth deficiency. 

Our case illustrates progress without therapy. Had treatment been. in- 
stituted, pituitary growth hormone would have been credited for the result. 
Although our patient presented all the criteria of deficiency of the growth and 
gonadotropic factors, yet she might be looked upon as a ease of remarkably 
delayed puberty which underwent spontaneous correction. 
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THE ACADEMY STUDY 

WHY A STUDY? 

The Study arose from the realization, primarily on the part of pediatricians, that if 
children are to have the care they need in the posUvar era, thorough and systematic planning 
to proHde that care is essential. Furthermore, it is felt that the responsibility for such 
planning rests unquestionably on the physicians tlicmEclveg, They are the ones who know 
what constitutes good care; they are the ones who for the most part provide that care; an 
they are the ones who should develop and conduct the program. But before any well-founded 
plans can be evolved, a study is required to determine what services are available and to 
evaluate the quality of those services. 

One of the primary purposes of this Study is to stimulate local groups to discover for 
themselves the needs within their own communities and to evaluate existing facilities. 

The Study is important. Unless physicians undertake the task, others less well qualified 
will, as indicated by various bills now before Congress. 

WHAT IS IT? 

The content of the Study falls into four categories: 

1. Hospital Facilities. — ^Detailed information on pediatric care will be sought from all 
hospitals: general, pediatric, and maternity, and special hospitals such as convalescent homes, 
tuberculosis sanatoriums, and others. 

2. Community Health Service, Fublio and Private* — The Study will cover the extent 
and quality of general health services such as child-health conferences, school-health service, 
child-guidance clinics^ immunization program and public health nursing. 

3. Distribution, Qualifications, and Activities of Professional Personnel. — ^Data will 
be collected from pediatricians, general practitioners, and specialists who care for children. 
Information will be sought in each community concerning availability of physicians and 
procedures essential for medical care, such as transfusion, provision for intravenous fluids, 
availability of artificial respiration and oxygen, and essential laboratory determinations. 

4. Pediatric Education. — Basic to this. Study is an evaluation of pediatric education. A 
study of the sixty-six medical schools throughout the country will be made to determine 
the quantity and quality of training in pediatrics. This division of the Study is not a part 
of the State Programs but will be carried out on a national basis by a special committee 
appointed for this purpose. 

EXPECTED EESUETS 

At the conclusion of the Study a report will be prepared which will be available to all 
who care to use it. It will be a collection of factual data which will be used by the Academy 
of Pediatrics as a basis upon which sound recommendations for medical care programs can 
be made. 


CONDUCT OF STUDY 

American Academy of Pediatrics are committed to carry out the 
Study of Child Health Services, 

■ respoMibility for the organization and conduct of the Study within each State lies 

m the hands of the Academy State Chairman, who with the help of a full-time Executive 
program and correlate all the many acitvities involved. However, 
is ^ ^ pediatric study, it is the pediatrician who is the key to the problem and it 

18 upon his fnU coopemtion that the success of the study depends. 
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NORTH CAROLINA STUDY OP CHILD HEALTH SERVICES 
Arthur H. London, Jr., M.D., Joseph Lachman, M.D., and Esther ]\Iiller 

With the end of the ^^ar^ the American Academy of Pediatrics has instigated a nation- 
wide Study of health and medical services for cliildren preparatory to developing a 
sound program of postwar activities. It was felt that a Study, to determine ^^who’' and 
^^what’^ is currently available for the medical care of children, was the only basis on which 
future planning could be undertaken. 

It was determined at the outset that the State would be the best unit for study and 
that a pilot study in one state should be conducted as a field trial prior to any large-scale 
planning. In selecting North Carolina as the test state several criteria were considered: 
geographical size which would permit rapid communication and transportation, distribution of 
population, sufficient facilities and services to provide a proving ground for the study but 
which could be examined in a period of a few months, proximity to the central office in Wash- 
ington, cohesiveness of the State Pediatric Society, and willingness of the pediatricians to 
assume the responsibility which attends the test study of a nationwide survey. 

The annual meeting of the North Carolina Pediatric Society was held at Soaring Gap on 
Sept. 7 and 8, 1945. Dr. Warren S. Sisson, Chairman of the Academy Committee on post- 
war planning, and Pr. ETatherine Bain, of the United States Cliildren ^s Bureau who is on 
loan to the Academy to assist in the study, presented the outline of the study and acquainted 
the pediatricians of the State with its objectives. After a free discussion those present agreed 
unanimously to undertake the study. A full-time executive secretary was secured; on 
October 15 offices were set up in Ealeigh in space made available by the State Board of Health 
and plans for j;he administration of the study were prepared. 

The state was divided into districts and the pediatricians located in each district were 
a^ked to assume responsibility for: (1) acquainting the physicians in the area with the 
purpose of the study; (2) assisting with the collection of certain hospital information; and 
(3) completing schedules of information concerning their own practice. A personal visit was 
made by the executive secretary to each pediatrician in the state during the course of which 
his responsibilities and duties Tvere discussed in detail. Letters were prepared for the 
signature of the pediatricians who then sent tliem to the physicians *and hospital superin- 
tendents in their districts. Pediatricians also visited the county medical societies in their 
respective areas at wliich time the meaning of the study was explained. 

^ Following the interpretation of the study by the pediatricians to medical and hospital 
personnel, a general publicity campaign was started. Articles appeared in medical journals, 
newspapers, and the bulletins of various voluntary groups such as the State Tuberculosis 
Association and the state office of the National Foundation for Infantile Paralysis. An 
'^advisory com'mittee” of representatives of voluntary and professional organizations interested 
m child health was formed. A meeting of tliis committee was held early in the course of the 
study at which almost every organization represented made plans to inform their constituent 
local agencies of the background and purposes of the study. 

When the necessarj^ introductory work had been accomplished, the executive secretary 
then proceeded to send out the schedules. The pediatricians were asked to assist in the 
follnw-up ‘Work necessary to bring in the schedules. This involved telephone calls and/or 
visits- to-^public health offices, physicians, and hospital superintendents and constituted an 
important part of the job. * 

The trial schedules which were distributed in North Carolina may be described briefly 
as follows: _ ^ 

1. The schedules for hospitals included questions on the type and extent of accommoda- 
tions -for children, the type of staff available for treatment of different cases, the number of 
patients actually Lared for in one day, the presence and use of laboratory services, the method 
of formula preparation, and the number of communicable disease cross-infections during one 
year Special forms were designed to elicit information from tuberculosis, orthopedic, and 
perJous and mental hospitals, and also conralescent homes. 
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- 2. The questions for physicians in private practice concernoa postgraduate and hosp.Ud 

training, designation of a specialty, availabiiity of consultant services, and a one-day record 
of child patients treated. Per denti.sts in private practice a similar schedule was prepared^ 
The pediatrician's schedule called for more detailed information including the child and 
family case load, and a month’s record of services to children in various ago groups taking 
into consideration activities other than private practice. 

3. The forms to be completed by local public health departments and other com- 
mOnity health 'agencies were planned on a comprehensive basis. Annual data were soug i 
on the tj-po and number of staff, and the quantity of various services rendered children in 
medical well-cHld conferences, dental clinics, mental liygione clinics, physically handicapped 
and communicable disease clinics and other schooi health and public health functions. 

By February 15 the initial section of the study, the collection of data, had for the most 
part been completed. Schedules sent to the various groups have been completed and 
returned with the following gratifying high percentages; 


QUESTIONNAIRES 

1*KRCENTA(JE 
OK RirruRNS 

Pediatric, General, and Other Hospitals 

92 

vSpecial Hospitals: 


Tuberculosis 

95 

07 

Orthopedic 

Nervous and Mental 

92 

Convalescent Homes 

100 

Pliysicians 

53 

Pediatricians 

92 

Dentists 

68 

Public Health Districts 

300 


During the survey it has been necessary for the pediatricians in North Carolina to bear 
in mind the ivTo purposes of the test study in their state: (1) to acquire data pertinent 
to the aims of the study, and (2) to determine the tjq)e of question which could and would 
be answered by professional and hospital personnel. It is believed that the majority of 
questionnaires returned are sufSciently complete in answers to enable statistical experts to set 
up adequate tabulations and meaningful analyses. On the basis of comments and suggestions 
received and general difficulties encountered in acquiring data on certain subjects, the schedules 
have been revised so that there will be less chance for misinterpretation in the future. The 
questions included in the schedules have been made as foolproof, self-explanatory, and simple 
as possible so that record-scanning and tile-hunting on the part of those providing the answers 
are cut to the minimum. It is essential that the pediatricians accept responsibility in cooperat- 
ing with the state chairman and executive secretary in the completion of the more difficult and 
detailed schedules. 

These then are the accomplislunents to date; a fairly high percentage of returns on 
all schedules, a bigh degree of completeness in the information supplied, and valuable sugges- 
tions for the revision of the questionnaires. This has been accomplished in a state which 
has been overstudied rather than understudied, and it has taken four and one-half months in- 
T- ° t. ^ ^^ticipated six months. Whatever else has been proved, experience in North 

aro ma as s own that the study can be conducted in any state with a reasonable assurance 
of success. 


1 points based on certa'm experiences in this, the experimental state, may 

tn fT,!” f;*! administration of other state studies. Support should be sought 

asked to professional groups whose members will be 

fart Rhn Tv ? spared for use by these professional organizations on all levels. The 

ali» by tb, ,»cutiv«“,7ralm ?' Tbln poibt rtouH ba atrenaa 

personnX secretary in his contacts with all medical, public health and 'hospital 
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General publicity directed to the state as a whole proved of great value in gaining 
acceptance of the study. State headquarters of all groups interested in medical care for 
children should be made aware of the Academy program in order to enlist support of their 
state and local groups. It must be borne in mind, however, that information concerning the 
study must reach the professional organizations first, especially the pediatricians, before any 
releases are made for general publicity. 

Comprehensive as this study is, the data can be collected. It is a job which entails ' 
publicity, administration, coordination, personal contact, and hard work. Its success depends 
not on the efforts of one individual or group. Only with the cooperation of all groups 
solicited for data and all groups which will eventually utilize the information gathered can 
the study be assured of a successful conclusion. 


The Social Aspects of Medicine 


from 


The following article is ahstractcd from a report prepared for the Cliildren’s Bureau 
original Bussinn sources hy Anna Kalet Smith. 

We are indebted to the Bureau for permission to abstract the report. 


health and welfare services for mothers and children 

IN THE UNION OP THE SOVIET SOCIALIST REPUBLICS 


From Original Russian Sourcis 
By Anna Kalet Smith 

A. Branches of the Government of the concerned with health and welfare services 

for moffiers and children 

1. General legislative and administrative branches 

HealtK and vrelfare services for mothers and children in the TJ.8.S.E. (Union of the 
Soviet Socialist Eepublies) are organized on a legal basis and are administered by agencies 
of the Government — ^Federal, Eepublic, or local* A description of the country legislative 
and administrative organization, as it relates to these services, may help to understand the 
operation of the system. The country's legislative and administrative machinery is prescribed 
in the Constitution of the U.S.S.E. 


Supreme Council of the 

The federal laws are enacted by the Supreme Soviet of the U.S.S.B., often called 
Supreme Council (which is the translation of Soviet). The composition and functions of this 
Council are defined in the Constitution. The Council consists of two chambersr (1) the 
Council of the Union, elected by citizens according to election districts and on the basis of one 
representative for each 300,000 inhabitants; and (2) the CouncE of Nationalities, elected by 
citizens according to certain territorial units of the country so as to give representation to the 
various national minorities. The members of the two Councils are elected for four years. 
Both Councils have equal rights. 


Council of the People^ s Commissars of the TJ.S.SJB* 


The Council of the People ^s Commissars of the U.S.SJ2. consists of the directing 
heads of the various departments of the Government, such as finances, justice, public health, 
education, interior, trade, and industry. The members of this Council are selected by the 
pxeviously’mentioned Supreme Council. 

The Council of the People’s Commissars of the U,S.S.E, is the executive and administra- 
tive branch of that country’s Government. It issues decrees and regulations for the ad- 
muustration of laws enacted by the Supreme Council and watches over their enforcement, and 
it coordinates and directs the work of the various Government departments. * 

The Council of the People’s Commissars is directly responsible to the Supreme Council. 

Bach of the sixteen republics enumerated in the Constitution, edition of 1944, as com- 
prising the U.S.Sja. has its own Constitution, Supreme Council, and Council of People’s 
Commiasaxs; the composition and functions of these two bodies are in general simHar to 
those of the U.S.SJB. ^ 

. U.S.SJR. are divided into provinces; some republics also 

ave em ones; others include also autonomous republics or antonomous provinces, both 
popped mostly by national minorities. All provinces and the larger cities are divided 


took place on March 15. 1 S%X 


625 



626 


THE JOURNAL OP PEDIATRICS 


for administrative purposes into districts. Each province, territory, provincial district, city, 
city district, and village is governed by a council of workers^ deputies,^' that is, representa- 
tives of the employed population. The council is elected for two years. The rules for the 
election of the members of the council are prescribed by the constitution of the individual 
republic. The council directs the work of the local government; it decides on the local budget; 
it directs the local economic and cultural activities; and takes measures for the enforcement 
of laws and for safeguarding the citizens ^ rights. 

The counciPs executive and administrative branch is the executive committee elected by 
the council from among its members. ♦ 

2. FuhlC’health authorities 

Commissariat of Fubiic Sealth of the U.S,S.B. 

The health work for mothers and children in the U.S.S.R. has been under the general 
direction of the Commissariat of Public Health since 193C, the year of the Commissariat ^s 
organization. Prior to that, tha commissariats of public health of the constituent republics 
had charge of this work within their respective territories. The main purpose in creating this 
Commissariat was to coordinate health work in the various republics of the Union. 

Among the functions of the Commissariat, as announced in 1938, were the direction of 
the public-health work, including health services for mothers and children in the entire 
country; the formulation of policies and standards of health work; the promulgation of 
rules for the administration of laws and decrees on the subjects of healtlr; and the enforce- 
ment of this legislation. 

De'partment of 'maternity care 

The Commissariat of Public Health of the U.S.S.R., as reorganized in 1940, has a De- 
partment of Maternity Care. 

Department of child health services 

The Commissariat ^s department of child-health services issues regulations for the work 
of various child-health services, such as children's hospitals, sanatoriums, day nurseries, 
child health centers, and milk stations ; it has general direction and supervision of this work 
and of the medical care of children in schools, kindergartens, orphanages, and other institu- 
tions. 

Advisory committee and advisory council of medical men 

The Commissariat of Public Health of the U.S.S.R. is assisted by an advisory com- 
mittee consisting of the Commissar, the vice-commissars, a representative of the medical 
profession, the head of the bureau of finance of the commissariat, and one private citizen, 
appointed by the Commissariat. The committee meets regularly and considers, under the 
chairmanship of the Commissar, various phases of the commissariat's work, such as enforce 
ment of laws, examination of reports from the local public-health branches, issuing of regula- 
tions and appointment of staff. The decisions of the committee, if approved by the Com- 
missar, are issued in the form of orders. In case of difference of opinion between the com- 
mittee and the Commissar, the opinion of the Commissar prevails. Appeals may he taken 
!o the CouncU of People's Commissars. 

The Commissariat is also assisted by an advisory council of medical men without admin- 
istrative responsibility, which advises the Commissariat on matters relating to public health, 
medical e^ducation, preventive and medical treatment, and nutrition. The council's decisions 
g6 into effect upon approval by the Commissar or the first vice commissar. 

Council on curative and preventive treatment of children and council on maternity care 

Early in 1913 the Commissariat of Public Health of the U.S.S.R. issued regulations 
for the organization of a 'council on curative and preventive treatment of children as an 
adiunct to its own office and of similar councils at the commissariats of public h^lth_g| 
the republics constituting the Union, and -at the departments of health in- provinces and 
territories* The purpo‘^e of Jhese ‘councils is to obtam^the Iielp of qualified Tjedtatricifro-? 
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in the reduction of cliildren’s morbidity and mortality. These councils examine the plans 
for cliild-Iiealth work hy tlio above-mentioned authorities and the current problems of suci 
work- they participate in the investigations of child-health services; they help to determine 
the extent of compliance with the orders of the public-health auflmritics; they formulate 
measures for checking disease among children, and take active part in conferences on child- 
health work. Early in 1944 one of the organs of tlie Commissariat of Public Health reported 
that such councils were operating in the majority of cities and that they, as sho^vn by the 
reports of the meetings, proved very useful. 

Tho Council on Maternity Care was appointed late in 1943 or early in 1944 by the 
ConimisFar of Public Health of the IJ.S.S.P. To this Council, consisting of more than 80 
medical scientists and health workers, has been assigned the task of considering measures for 
improving maternity care and gynecological treatment. 


Commissariats of t^ullic heaXih in the repuhtics 

Each of the republics constituting the U.S.S,R. has a Commissariat of Public Health 
which directs and supervises the health work in the republic, including the services for mothers 
and children. At tlie head of each Commissariat is a Commissar, who is usually assisted 
by two or more vice-commissars, by an advisory body for administrative purposes, and by 
a scientific medical council. One of the vice-commissars has charge of the child-health services. 

The Commissariat’s advisory Committee ascertains whether the Commissariat is doing 
the work it is expected to do; it also examines the reports from the local health departments, 
and the orders issued by the Commissar. The committee’s recommendations or decisions are 
presented to the Commissar, who issues them in the form of his own orders. 

The Commissariat also has a medical council whose functions are somewhat similar to 
those of the council attached to the Commissariat of Public Health of the XJ.S.S.R. 


hepaTimenis of public heolth in the provinces, territories, provincial districts, and cities 

The provinces and territories of the P.S.F.S.R.* each have a department of public 
health inducing serrices for mothers and children but excluding the work of the institutions 
which are Tmder the direct control of the National Government or that of the republic in which 
the province or territory is situated. Ho separate division of serrices for mothers and 
children is mentioned in the decree of 1939 on the reorganization of the departments of 
health. 

Each of the districts into which the provinces are divided is required by law to have a 
department of health. One of the assistant directors has charge of the child-health work, in- 
cluding medical care of children in schools and in institutions. 

The cities have their own departments of health; in larger cities wiiich are dixdded into 
administrative districts, each district has such a department. 

The provincial and city departments of health are supervised in administrative matters 
by the executive committees of the previously-mentioned councils of workers^ deputies; in 
their medical and public-health work the departments are expected to follow the orders of 
the Commissariat of Public Health. 


71. Ueallh and welfare services for mothers and children 
1. General characteristics of the system 

Tbe Russian system of maternal and child care is intended to serve all mothers and 
children irrespective of their status in the community. The services are provided by the 
Goiemment. The private societies, which existed in the TJ.S.S.R. in former years were 4 the 

saraTmeth Ti 'Agencies. The plan of work is uniform; that is, the 

it- this is°dup^to** institutions and agencies engaged in 

iU H auh of the U Commis^L of 

an citize ns, annonn^d Ty tfe' ConsliSr "" 
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A further characteristic of the maternal and child-health work in the U.S.S.E. is the 
method of providing ^health services by district, each directed by a pediatriciam ** This was 
introduced in 1942 on the order of the Commissariat of Public Health. In this way each child 
is under the care of one pediatrician, except for specialists' services; this arrangement has 
increased the physician's sense of responsibility for the children under his care and. has 
brought about a saving of his time; all this has resulted in improved services. 

2. Health and welfare services for mothers, (See also section on health services in 
rural localities.) 

Maternity clinics 

Hnder regulations issued by the Commissariat of Public Health of the U.S.S.E. in 193S 
and 1942, women receive at the maternity clinic prenatal care, care in the postnatal period, 
and treatment for pelvic diseases at any time. 

Instruction in personal hygiene and infant care is given to the women individually 
at the clinic, at their places of employment, or at their homes. Informal talks, special 
lectures, and courses of instruction called mothers' schools" are also provided. 

Maternity homes 

The Constitution of the U.S.S.E. provides for the establishment of an extensive system 
of maternity homes. These homes are built and equipped according to standards prescribed 
by the Commissariat of Public Health of the U.S.S.K. They are maintained at Government 
expense, with the exception of those on the collective farms. 

The newborn children are separated from the mothers and placed in nurseries. The. 
patients in the maternity homes are taught care of their own health and that of their children. 


^est homes 

In large cities there are rest homes for expectant mothers and for mothers of young 
babies. The purpose of such homes is to enable the working woman to spend her authorized 
maternity leave under restful, hygienic conditions, so that she may regain her health. The 
women usually spend four weeks in these rest homes before childbirth and three weeks after. 

3. Health and welfare services for children 


Child’health centers in cities 

~ At the cTiild-health center preventive care and treatment in illness are provided for 
children imder 4 years of age. Prior to 1943 the age limit was 3 years. Older children are 
cared for at the children's clinics. Pediatricians and nurses are employed at every child- 
health center, which as a rule serves a definite territory. 

Consistent efforts are made by the center to bring under its control all newborn children 
in its territory. Information about births is obtained either from the maternity homes, or the 
registrar of vital statistics; sometimes the family itself reports the birth to the child-health 
center. It was reported in 1944 that in some child-health centers of Moscow, Leningrad, and 
other cities, 85 to 98 per cent of the newborn children in the district were under the care of 
a center. La some cities the percentage was much lower. Children are visited at their homes 
a few days after their mother's return from the maternity home, in recent years on the 
second or third day; in many cities, the first visits are made by physicians; in others, by 


nurses. 

Ten to fourteen days after her discharge from the maternity home or hospital the mother 
is required to bring the child, if he is well, to the child-health center. If she fails to do so, 
a reminder is sent to her. The regulations require that the mother be given a copy of the 
"Booklet of the child’s development," which she must read, keep, and present every time 
she attends a child-health center, day nursery, or hospital; she must also make certain that 
a notation is made in the booklet of each of her visits to the child-health center, day nursery, 

or hospital. . , . . , i. 

At the child-health center the physician, assisted by nurses, watches the child's develop- 

ment and state of health, and takes the necessary preventive measures, including immunization. 
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He notes Ms observations in the "record of development," wl.icli is kept at the center, and m 
the previously mentioned "Booklet of tlio cMld's development." . 

The public-health nurses attached to the urban child-hcalfh centers arc required to visit 
the homes of tho babies in the district. The first visit must be made not later than three days 
after the mother’s discharge from the maternity home, and is followed by_ other visits at pre- 
scribed intervals. On these visits tho public-health nurso is required to instruct the “other 
in the care of the child and of herself and to take measures for tho improvement of tho 


hygienic conditions in the home# j xi, 2. 

Tho reports of 26 child-health centers in tho city of Moscow for 1943 showed that 
children less than 1 year of age were visited ten times in that year and older children twice. 
For other cities, tho numbers varied. 

The child-health center in a city is directed by a pliysician, who is appointed by the 
department of health of the city or of the city district. The department of health has general 
charge of the work of these centers. Sometimes a breast-milk station, or a station for tho 
distribution of milk for children, is also a part of the center# A child -health center may be 
independent or combined with a maternity clinic. The child-health centers also have day 
beds during the summer for the treatment of children with acute diseases of the alimentary 
tract. Special recovery playgrounds’’ are maintained at some child-health centers for 
children recovering from acute diseases and those suffering from rickets and from tuberculosis 
not requiring institutional treatment. The results of the work of these playgrounds are said 
to be very satisfactory. 


Children* s clinics 

Children’s clinics in cities and industrial settlements provide preventive and curative 
treatment for children 4 to 14 years of age. Children under 4 years of age are treated at 
child-health centers j those over 14 at the general clinics. This treatment includes periodic 
examination of school children and selection of those to be sent to recuperation homes, vaca- 
tion camps, and similar institutions. In cities and industrial settlements in which no 
children’s clinics are available, the work is done at children’s divisions of general clinics 5 
in rural localities at the rural medical stations. Children unable to come to the clinic receive 
medical care at their homes. Under an order of November 3, 1943, by the Commissar of Public 
Health of the 11.3.8.11., the physician must visit a sick child at home on the same day he is 
called. Hospital care and treatment by specialists are also provided. Nurses employed at tbe 
clinic visit the children in their homes for the purpose of ^ving minor treatment, checking 
up whether the physicians’ instructions are carried out, and instructing the mother in the care 
of the child. 


Medical and dental care for school children 

Instructions for the medical care of school children have been issued at various times 
by the public-health authorities. Directions for the improvement of this care were also 
mcluded in the first, second, and third five-year plans for the economic reconstruction of 
Soviet Kussia. 


the Coi^asar of Public Health of the U.S.S.R. called the attention of the 
pu 1C ea orities to the unsatisfactory state of medical services for school children 

tt some oca 1 les an ordered a reorganization of these services throughout the country. All 
A n ergartens, schools, and institutions must now be examined twice annually 

... ® ® necessary medical care, whether at clinics, hospitals, sanatoriums, or other 

settlements one physician must be appointed for each 
afso (in 5 to 6 kindergartens) or 2,500 to 3,000 school children: 

children ’f Children in 2 or 3 kindergartens, and 800 to 1,200 school 

herel<rfor!f if in 2 or 3 schools. The school physicians 

chUdren’s cliniM to fh public-health departments are to be transferred to the 

Scs and whefe to' fp^e^ponding appropriations for their salaries. In the 

examined and treated ^ children’s clinics, the pre-school and school children will be 

examined and treated by other physicians on the designation of the local health authorities 
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la rural localities the health work for pre-school and school children is to be done by the 
medical staffs of the rural clinics and rural medical stations under the direction of the 
pediatrician who has charge of the cliild-health services in the district of the province. 

The Commissar ordered at the same time the appointment of a physician for each 
institution for children or residential school wliich the physician is required to visit at least 
three times a week in cities and at least twice a month in rural localities. 

A graduate nurse must be attached to each children's institution or residential school 
for observing the cliildren^s health and taking preventive measures. To assure a sufficient 
number of nurses for this purpose the Commissar ordered the organization of a two-month 
course for the further training of 2,500 nurse-graduates of the Red Cross or Red Crescent 
courses. The public-health authorities were also directed to take measures for the health 
education of school children with the participation of teachers and parents. The responsibility 
for all this work was placed by the Commissar on the chief physicians of the local children’s 
clinics or children’s divisions of the general clinics. 

Feeding of school children 

Feeding of school children assumed great importance as the law on compulsory school 
attendance was gradually extended to all children. School feeding has come to be considered 
necessary to assure regular school attendance. Meals are served both in urban and rural 
schools. 


Day nurseries 

With the development of industry in the U.S.SJt., and the consequent demand for 
^^oman labor, the need for day nurseries became apparent, and the Government took steps for 
supplying this need. The problem of proper construction and equipment of day nurseries 
was considered in the preparation in 1932 of the second five-year plan for the economic recon- 
struction of the country, and standards for day nurseries were then prescribed. 


The day nurseries are open to children between the ages of 2 months and 3 years. Older 
children go to kindergartens. Before admission to a day nursery the child must be examined 
by the pediatrician at the local child-health center. In order to prevent the spread of com- 
municable diseases, the public-health nurse attached to the cliild-health center investigates 
the child’s home. The day nurseries are divided into sections for children of different ages. 
A physician visits the day nursery to watch the children’s health, to arrange for treatment 
in case of illness, and to assure the observance of the rules of sanitation and hygiene. 

The day nurseries are maintained by the establishments to which they are attached — 
mostly by factories in cities and industrial settlements and by collective farms’^ in rural dis- 
tricts. A charge, varying with the parents’ income, is made for tlie care of the children; a 
reduction is allowed for soldiers ’ children. 

Following Germany’s attack on the U.S.S.R. in 1941, when millions of w’omen had to 
replace in industry the men called to the front, the day nursery came to be considered an 
institution of national importance. Larger funds became available for the construction of 
day nurseries, and in approximately one and one-half years their number (both in cities and on 
farms) grew' 80 per cent in 35 provinces. 

Among the changes necessitated by w^artime conditions is the lengthening of the hours 
in the day nurseries; many are now open 12 to 14, even 24 hours a day, so that a child 
may remain there several days at a stretch. This has been found very helpful to employed 
mothers in case of the child’s illness, or to mothers whose wmrk takes them out of town part 
of the time. The Commissar of Public Health of the U.S.S.R. recently expressed himself 
in favor of increasing the facilities for round-the-clock care of ailing children not requiring 
hospitalization. Since 1941 there have been set up in many day nurseries separate sections for 


• A rollpctive farm Is a cooperative orgranization in w’hich the means of production and the 
f^rm buiimn^s are th^ common property of the peasants constituting the collective farm: thZ 
whlSl is the property of the State, is made avallab c for the free and permanent use of the 
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cWldrcn suffering from chronic dysontcrj', or requiring isolation, quarantine, ° 

other attention. The children remain there for several weeks or months under medical super- 
vision. As a result, the attendance of the registered children has improved, with a consequent 

decrease of loss of working time by the mothers. - i .n j o t.o 

• At the end of 1943 it was estimated that about 45 per cent of children under 3 ^ears 

of age in rural districts were cared for in permanent or seasonal day nurseries. 


Institutions for children 

IcL normal times institutions for children were organized and conducted in accordance 
with regulations issued in 1939 by the Commissariat of Public Health of the U.S.S.R. These 
institutions were intended for the following categoricq of children: (1) orphans who Iiave 
no relatives able to care for them; (2) children of parents deprived of parental authority; (3) 
children of unknown parents; and (4) children wliosc mothers are employed as .wet nurses 
in the institution. Cliildren who had parentJ5 could be placed in an institution temporarily 
by special arrangement. 

Children under 3 years of age were to he placed in separate institutions. For the pur* 
pose of better care the children were to be dmded into groups of 15. Detailed rules were 
prescribed for the care of the children's health. Pediatricians examine all children and give 
treatment to those who are ill. 

Recently the age limit for children in these institutions was raised to 4 years. 

There are separate institutions for children between the ages of 3 or 4 and 8 years. 
Regulations prescribe medical and dental care for the children and facilities for their proper 
mental development and education* After a child reaches tho age of 8 he is transferred to 
an institution for children of school age. There are also spwial institutions for physical 
or mental defectives and children in need of special care for other reasons. All these institu- 
tions are maintained by public funds and supervised by the local department of health. 

Since the present war the importance of special protection for children in the TJ.S.S.K. 
has been stressed both by the Government and the people, particularly since the predominant 
majority of children have fathers or mothers in the armed forces. The devastation of the war 
created a need for large numbers of institutions for children. A Government decree issued 
in August, 1943, provides for the establishment of institutions for orphans and homeless 
children found in the territories liberated from the Germans prior to that time. 


Foster-family care 

Despite the great importance attached by the Government to institutions for children, 
foster-family placement has also been given a prominent place in the care of orphans and 
other homeless children. 


4. Sealth services for 'mothers and children in rural localities 

The Commissariat of Public Health of the D.S.S.B. has been giving particular attention 
to the health of the rural population. In addition to services similar to those in cities, such 
as child-health centers, climes, hospitals, maternity homes, the rural districts have agencies 
not available in cities— intended to meet the particular needs of rural life. 

The health services in the rural .part of a province are supervised by the public-health 
inspector of the provincial department of health. Both the commissariat of public-health 
of each repubhc and the Commissariat of Public Health of the U.S.S.E. have special bureaus 
for the general supervision of all health work in rural localities. 

Jtural medical stations 

divide?^ Bonn "P “ districts into wliieh the provinces are 

prevenrive w“:X^a3 .:Satrrn^^^^^^^^^ 

necess^y'Ti^iTe'^™^ insufficient to provide the 

in the ricS ’phSns T other institution 
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Many of these stations are equipped with clinical-diagnostic laboratories and medical 
libraries sent to them by the Commissariat of Public Health of the U.S.S.E. 

The rural medical station is directed by a physician under the immediate supervision 
of the department of health of the provincial district in which it is situated. The provincial 
district also supplies the funds for the maintenance of the station. 

Feldsher statioTis 

A feldsher’s station is directed by a feldsher, who may be briefly described as a 
physician’s assistant. The feldsher is a graduate of a special school with a three-year course 
limited to certain medical subjects ; his professional field is definitely restricted. He is allowed 
to give first aid and treatment in minor illnesses, either at his office or at the patient’s home, 
within the limitations imposed on his activities. More serious cases must be referred by him 
to a physician in the district. The feldsher inspects health conditions in the day nurseries, 
kindergartens, schools, and vacation camps in his district, and examines the children in these 
institutions. 

In the localities lacking stationary physicians, the feldsher watches the well children 
under the general supervision of the physician in charge of the rural medical station, who 
visits these localities at intervals. The feldsher inspects the well children between the 
physician’s examinations and selects for the physician’s attention those who do not develop 
normally. He must be present at the examinations by the physician. 

The feminine counterpart of a feldsher is a feldsheritsa. Large numbers of both are 
trained and employed in the U.S.S.B. 

Sanatoriums for children on collective farms 

A new kind of health agency in rural districts is the special sanatorium for children 
on collective farms. Such sanatoriums were set up for the first time in 1944, in several 
localities at the suggestion of rural physicians, who had found that many farmers’ children 
suffering from rickets, malnutrition, and other conditions did not respond to treatment while 
staying at home. The children at these sanatoriums are treated by the physician stationed 
in the locality who is aided by graduate nurses. The sanatoriums, usually accommodating 
up to 40 patients, are maintained jointly by the collective farms and the official local com- 
missions for the care of soldiers’ families. 

Maternity clinics in rural districts 

Maternity clinics are available for expectant mothers in rural districts. Midwives or 
nurses stationed in the locality visit the homes of the women attending the clinics. 

C. Other activities connected with servioes for mothers and children 

1. Training of personnel 

Medical training is given at the medical institute (equivalent to school of medicine in 
the United States). For admission to such an institute, graduation from a 10-year combined 
grammar-school and high-school course is required. 

Some of the medical institutes have three departments each training specialists in the 
particular field: (1) general medical course; (2) sanitation and hygiene; (3) pediatrics. In 
1941, 26 of the 72 medical institutes in the country had pediatric departments with an 
enrollment of 18,000 students. Pediatrics is also taught in the other medical institutes. The 
course in the institutes covers 5 years; for a brief period during the war of 1941-1945, it was 
shortened. Beginning with September, 1945, new subjects will be added, and the course will 
be lengthened to 6 years. 

Graduates of medical institutes receive the title of physician. Those who do very 
good undergraduate work are permitted to study 3 more years for the degree of candidate of 
medical sciences. After several years of further study one obtains the highest degree, that 
of doctor of medical sciences. Physicians stationed in rural localities are required every 
/three years to take not less than three months of graduate work; city physicians every five 
years. During their graduate study the physicians are paid their salaries in full as well as 
their traveling and living expenses. 
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Facilities for graduate study in pediatrics arc available at the “scientific research 
institutes for the protection of mothers and infants,” some of which have been renamed in 
recent years “pediatric medical institutes" or “research institutes of pediatries.' _ _ 

In 1943 the Commissar of Public Healtli of the U.S.S.K. ordered the organization of 
refresher course for pediatricians. Also about the same time correspondence courses for 
graduate pediatricians were organized in Moscow. The facilities were calculated for 1,0 
persona, but a larger number applied, mostly from rural localities. M. P. Kovriguina, Vice- 
Commissar of Public Health of the IJ.S.S.E. in cliargc of child-health services, said that 
much work mas done in 1943 for improving the qualifications of physicians and other personnel 
in the child-health fiervicesy but the impTOvement Tras still insufficient. 

The* establishment of refresher courses for public-health personnel Tvas ordered in 
1938 by the Commissar of Public Health of the TJ.S.S.P. as follows: (1) One-year courses 
on the organization of public health for directors of city departments of health who had 
received no medical education and had been in their positions three years; (2) three-month 
courses for the %’ice-comrnissars of public health of the republics and directors and assistant 
directors of the provincial departments of health; (3) three-month courses for persons in 
responsible positions in the different branches of public health, such as child-health work, 
health education and medical care for the general population; and (4) three-month courses for 
physicians in charge of hospitals and out-patient clinics and for directors of departments of 
health in city districts. The commissars of public health of the constituent republics were 
made responsible for the enforcement of this decree. 


2. Participation of citizens* groups in the health worJ: for mothers and children 
The agencies engaged in health or welfare work for mothers and children in the U.S.S.B. 
are often aided by citizens' committees or councils. The composition and functions of these 
groups vary according to the nature of the agency or institution to which they are attached. 

The Commissar of Public Health of the TJ.S.SH. ordered in 1939 the setting up of 
cooperating councils in connection with all out-patient clinics, hospitals, child-health centers, 
and other institutions for the medical treatment or preventive care of children or adults. 
Under the guidance of the director of the particular institution, the council is to examine the 
plans for the institution's work, to help in the preventive jwork and health education, and to 
decide on measures for improving the quality of the institution's services. The cooperating 
council is appointed by the local department of health and consists of the director of the in- 
stitution, who serves as chairman, and of representatives of the institution's staff, the local 
department of health, the Bed Cross, trade unions, and other citizens' groups. The number of 
members may vary between 15 and 40. The council is to meet at least once a month. The 
council's decisions must be put into effect by the director of the institution. In case of 
difference of opinion between the director and the council, the matter is referred to the 
local public-health authorities. 

APPENDIX 


1. Labor avd social-insurance legislation as it applies to mothers and children 

regulated by the Labor Code. The minimum age prescribed by 
Code for employment is 16 years, with exemptions permitted at the age of 14 years, 
owever, employment at 14 years of age has become frequent since 1941 because of wartime 
shortage of man power. 

S' on greater protection of the 

mothers are allowed time for nursing their children. This time is 

leeisiation for ^ ° statements in Eussian sources the protective 

lepsiaUon for working mothers has remained in force during the war of 1941-1945. 

operatJs%“"o;yS^^ Government, co- 

Hndor social insurance the workers are entitled to the foUowing benefits: 

1. Medical care; 
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3. Childbirth and nursing benefits; 

4. Pensions in case of permanent invalidity or old age; 

5. Funeral benefits; benefits to dependents of a deceased breadwinner of the family. 

Unemployment be'nefits were discontinued in 1930 because of the liquidation of unem- 
ployment. 

To meet the cost of social insurance, the establishments or individuals employing workers 
are required to pay into the insurance fund a specified percentage of their payroll. Tlie 
employers are prohibited by law from deducting these payments from the workers’ wages or 
from otherwise charging them to the workers. Ko payments are required from the workers. 

2. School-attendance legislation 

School attendance, which was voluntary in Russia under the Czars, was made compul- 
sory soon after the overthrow of the Czarist regime in 1917. Because of the immensity of 
the problem and the insufficiency of facilities needed to provide schooling for all children of 
school age, the - Government decided to introduce compulsory school attendance gradually, 
making it applicable at first to the older children and extending it by degrees to the younger- 
sgQ groups, first in cities and later in rural localities. In September, 1944, the application 
of the compulsory-school-attendance law was extended to include children 7 years of age; 
previously 8 years was the age for entering school. 

3. Lawjyf July 8, 1944, on greater protection of the family 

The law of July 8, 1944, on greater protection of the family, continues a trend mani- 
fested in the law of June 27, 1936. The 1944 law provides for similar types of grants: 
single pajTuents on the hirth of a child and allowances for a specified period of his life. The 
first single payment is 400 rubles* upon the birth of the third child; the amount of this 
payment increases gradually to 5,000 rubles, payable upon the birth of the eleventh child and 
of every subsequent one. 

The allowances are paid monthly for 4 years from the cliild’s first birthday to his 
fifth. They begin at 80 rubles a month for the fourth child and increase gradually to 300 
rubles a month for the eleventh and for every subsequent child. 

The period of maternity leave for women in factories and offices — during which, under 
the labor and social-insurance code, their employment is prohibited and their wages paid in 
full — ^has now been extended to 35 days before childbirth and 42 days afterward. 

The special taxation of unmarried persons and those married but childless, which was 
introduced under a decree of November 21, 1941, is now extended to married persons with 
fewer than three children. The tax applies to men from 20 to 50 years of age and to women 
from 20 to 45. For a person subject to general-income tax this special tax will be 6 per cent 
of his income if he is childless; 1 per cent if he has one child. 

The mother of a child bom out of wedlock is deprived of the right to seek court action 
for the establishment of paternity and for obtaining support from the child’s father; also, 
she is required to give her own surname to the child. 

Stringent rules regarding divorce are prescribed in the new law, which requires court 
action according to a definite procedure. Under the law of 1936 the only requirement was 
that both parties appear before the local registrar of vital statistics. 

The law of 1936 introduced, as a possible deterrent to divorce, a fee of 50 rubles for the 
first divorce, 150 rubles for the second, and 300 for the third and any subsequent one. Now 
a payment of 100 rubles is required at the time of filing the petition; and the fee for the 
divorce itself, payable by one of the parties or jointly by both, varies, at the discretion of 
the court from 500 to 2,000 rubles, a price considered prohibitive for the average person. 

4. Institutes of research in pediatrics, obstetrics, and gynecology 

The institutes of pediatric research are centers for the study of problems relating to 
the prevention of disease among children, improvement 6f diagnosis, reduction of mortality, 

^he nominal foreijrn-exchan&e value of a ruble was 20 cents before 1940; Us present 
value is not quoted. 
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and development of other methods of safeguarding child health. To this end Bat-on^' 

arc made at the institutes of tlic more prevalent children's diseases. Statistics of ^ 

morbidity and mortality arc analyzed; standards arc formulated for children s liospit , 
clinics, and health centers, and for other child-health and ^velfaro services; advice and m- 
formation are given to various institutions and nijcncics; and popular literature is publislicd. 
There are also institutes of obstetrics and gjTiccolog}'. 

Formcrlv the institutes of pediatric research and those of obstetrics and gj'nccology 
were combined into /Mnstitutes for the protection of mothers and infants.^' In somcjocai* 
ties such institutes are still in existence. 

All these institutes collaborate ndth the various health agencies and give them systematic 
advice in their work. Tlie institutes also have facilities for training pediatricians, obstetrician- 
g^mecologists, and nurses for the health services. The ' o.xtcnt of the institutes’ activities 
varies considerably and depends, among other things, on the territory served by the individual 
institute. A few of the institutes are federal and serve the entire country; others belong 
to the republics constituting the U.S.S.K.; the remainder arc provincial or municipal. Thej 
arc all under the general supervision of the Commissariat of the Public Health oi the 
IJ.S.S.K. 


Tweuty-threc institutes were operating in the U.S.K.H. before 1941. Jbcveral of them 
stopped their work when their buildings and equipment were destroyed by the invading 
Germans in 1941 and .4942; however, some were rebuilt as tlm ^rritories were gradually 
reconquered by the Russians. ... “ - 

One of the most important institutes because of the large scale of its research and 
teaching activities is the Leningrad State Pediatric Medical Institute, established in 1925 
under the name of ^'Leningrad Scientific Institute for the Protection of Mothers and In- 
fants”; in 1935 it uas given its present name. 

Some of the Institute’s functions are as follows: 


3. Theoretical and practical study of the anatomy, physiolog}’, psychology', hygiene, 
dietetics, and pathology of the infant and young child. 

2. Study of various forms of child-health ser^'ices and decision on measures for their 
improvement. ^ 

3. Information and advice to public and private agencies and to individuals on the 
subjects relating to the Institute’s work. 

4. Training of physicians nnd.nurses for child-health gervdees. - 

5. Preventive and curative treatment of children. 


lor the study of the physiology^ of the well child the Institute has a separate depart- 
raent ^ith accommodations for more than 100 newborn children, babies under 1 year of age, 
f ^ another department are studied the diseases peculiar to infancy and 

^ venereal diseases^ diseases of the nerves, and others; there is also a 
surgica n a dispensary treatment is given to' children for various diseases, including 

^ i-eases of the skin, ej'e, ear, nose, and throat, and others; dental care is also 

nrnvi n pH ^ 


dipfptip^^Bf ^ department of physiotherapy, an x-ray department, a milk and 

ments- thprp laboratories and shops for the preparation of technical instru- 

ments, there are also exhibits on child care, and a libraiy^ with a reading hall. ' 

nurses^who tete^"to'’Lter fte^SheX^ ” training it provides for physicians and 
partments in which services. Por this purpose the Institute has de- 

children- phvfiiolo^ h . provided in such subjects as health services for infants and 

report, h... t,„ j; tt. S •'» Numerop, 


News and Notes 


Many Fellows are not familiar with the Tumor Eegistiy Committee of the Academy. 
Dr. Harold W. Dargeon, 1095 Park Avenue^ New York 28, is Chairman and associated with 
him are Drs. Herbert F. Jackson and Hayes Martin of New York. 


Dr. Willis J. Potts, who has been a member of the surgical staff of the Children's 
Memorial Hospital in Chicago since 1931, will become head of the department of surgeiy 
on April 1, 1946. Dr. Albert H. Montgomery, who was formerly in charge, will remain as 
consulting surgeon. 


The Pediatrician and the War 


The following Fellows have been released from service; 

Dr. Louis Appel, Flushing, N- Y. 

Dr. Barnett P. Briggs, Little Bock, Ark. 

Dr. George W. Caldwell, New York, N. Y. 

Dr. Nathan H. Einhorn, Yeadon, Pa. 

Dr. R. Bruce Eldredge, Los Angeles, Calif. 

Dr. Herbert L. Elias, Rockville Center, L. I., N. Y. 

Dr. Hariy H, Gordon, New York, N. Y. 

Dr. Raymond F. Grisson, Oak Park, HI. 

Dr. Wesley R. Heard, Pasadena, Calif. 

Dr. Richard C. Hiestand, Springfield, Ohio 
Dr. Alvin H. Jacobs, San Francisco, Calif. 

Dr. Robert M. Keagy, Altoona, Pa. 

Dr. George N. Leonard, Miami Beach, Fla. 

Dr. Albert TJ. Peacock, Hartford, Conn. 

' Dr. Samuel X Badbill, Philadelphia, Pa. 

Dr. Thomas F. Reilly, Springfield, Mass. 

Dr. W. Pierre Robert, Beaumont, Texas 
Dr. Hulda E. Thelander, San Francisco, Calif, 

Dr. Walter M. Whitaker, Quincy, 111. 

Dr. Byron P. York, Houston, Texas 

The following promotions have been reported to the Journal: 

Major Harry H. Gordon to Lieutenant Colonel 
Lieutenant Commander Milton Kurzrok to Commander 
Lieutenant Commander Thomas F. Reilly to Commander 
Major Samuel P. Wainwright to Lieutenant Colonel 
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THE THICKNESS OF THE SKIN AND SUBCUTANEOUS TISSUE 
BV AGE AND SEX IN CHILDHOOD 


Harold C. Stuart, il.D., akb Edka H. Souel, H.D. 
Boston, ^Iass. 


IT HAS been common practice to note tlie amount or tliickness the soft tissues 
1 overlying certain muscle groups as a part of the routine physical examination 
of infants and children. The usual procedure has been to select a fold of these 
tissues in a part which is freely movable, as over tlic biceps or recti, and assign 
a rating subjectively, but some physicians have measured this thickness ^Yith a 
ruler, and Franzeu^ de\'ised a special spring caliper to detcrmitie it under con- 
stant pressure. The thickness of these tissues has received attention as an 
indication of nutritional state for the obvious reason that the subcutaneous 
tissue is a repository- for the storage of fat and hence reflects any large ac- 
cumulations or withdrawals of fat in the body. The accumulation or loss of 
water in this tissue may also account for rapid change in its thickness, but 
characteristic differences in tissue quality are usually associated with edema or 
dehydration so that the clinician can recognize when this measurement is 
grossty distoiled l^y changes in the storage of water. 

The subcutaneous tissue varies characteristically in thickness between in- 
dividuals of different body types, and this variation has much to do ndth a 
child’s customaiy position in the weight range and with how closely his weight 
will approximate the average weight for height and age. The range of difference 
in this respect between individuals of tlie same age and in appai’ent good health 
is proportionately greater than for most physical attributes. Using Sheldon V 
classification of body types, a person predominantly endomoiqfliie in type 
characteristically will have a lieavy pannieidu.s adiposus, and hence a thick fold 
of subcutaneous tissue, whereas an ectomorphic individual will tend to have a 
light or thin one. Tliese persistent individual characteristics must be taken 
into account in assc.ssing physical or nutritional status. Associated with 
differences in physical type undoubtedly are differences in the consumption and 
ntiluation of food and in the amount of phy.sical or the rate of physiologic 
acti\ iti es. but to some extent these differences may be considered constitutional. 


-fraternal ami Child Healtti. Har\-ard School oC Public Health. 

the General during the earlier years by a grant from 

.lames Foundation. Duimg the past throe yeai.« the?’ have been supported by the 
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What would represent a normal continuing and satisfactoiy amount of sub- 
cutaneous .tissue for one individual might represent gross malnutrition and loss 
of body substance for another. However, the multiple correlation of five skeletal 
dimensions with amount of subcutaneous tissue was shown by Pranzen^ to be 
of a consideral)ly lower order than with amount of muscle, and much lower 
than with weight. Since weight is primarilj’' a characteristic of body dimensions 
and can be predicted fairly accurately from a battery of tliem, and since amount 
of subcutaneous tissue is much more independent of skeletal dimensions, Pranzen 
concluded that objective determination of the thickness of subcutaneous tissue 
offers a fuller understanding of nutritional state than does body weight. 

Sex and age differences in respect to the thickness of the subcutaneous tissue 
also have been appreciated to some extent. Pranzen called attention to the 
greater average thickness of this tissue and the greater variability in this respect 
among girls than among boys of school age. Tlie newborn infant, the preschool 
child, the young adult, and the elderly person are gencrallj’' recognized to have 
less fat in their soft tissues than are the infant 3 to 9 months of age, the 
adolescent, and the adult of middle age. There are furtlier differences with re- 
gard to age in the characteristic locations in whicli fat is most readily accumu- 
lated, but these are of less clinical importance than the recognition of periods 
of ready accumulation alternating with periods of nonnal diminution in these 
stores. 

It is clear tliat valid judgment as to the significance of the amount of skin 
and subcutaneous tissue in any individual can be made only wlicn age, sex, build, 
and other contributory factors are taken into account. The evaluation of the 
thickness of these tissues should continue to receive the attention of physicians 
in assessing physical status, but this should be done in as objective a manner 
as possible, and further information is required regarding normal occurrences 
under the vaiying conditions referred to. 

It is unnecessary to review here the literature on the use and interpretation 
of direct measurements of skin and subcutaneous tissue because of the excellent 
studies and discussions of this subject by MeCloy® published in 1936 and 1938, 
and the more recent review Reynolds^ in connection witli studies referred 
to subsequently. Since ^leCloy’s thorough evaluation of direct measurements, 
roentgenograms have been used to afford indirect measurements of the soft 
tissues. Stuart, Hill, and Shaw^ dcscril)cd a method, apiilicable to children 
up to G years of age, based upon antoropo.ilerior roentgenograms of tlie Hliial 
shaft sector of the leg, from which they obtained values for the areas as well as 
the breadths of the shadows of bone, muscle, and skin and subcutaneous tissues. 
Noms were presented for these measurements as M’ell as individual case studies. 
Stuart and HilP in a later publication described a slightly modified technique 
for use with older children and norms were added for the ages from 6 to 10 years. 
This method has been used to advantage in several studies of growth and nutri- 
tion.'* ^ Reynolds^ described a somewhat different technique for using roent- 
o-eno^^rams for tliis purpose, the principal difference being that the film cassette 
was placed behind the calf of tlie leg with the child standing, whereas Stuart 
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and HiU® had placed the cassette below the calf with the child reeumben . 
RejTiolds presented norms for actual and relative breadths of the three tissue 
shadows in the leg for ages from d/o through 11 V 2 years. Ills values for 
breadth of subcutaneous tissue u’cre in very close agreement u'ltli those pievJ- 


ously published by the otlier authoi's.® , i • 

In connection with the broader studies of giwvth and development being 
conducted bv the Depaximent of JIaternal and Cliild Hcaltli of the Harvard 
School of Public Health,^" the special studies of roentgenograms of tlie leg have 
now been caiTied out on a considerable number of childi'en through theii 
thirteenth birthdays. The two earlier publications dealing with these studies 
have been referred to,^' " and the tccluiiques used are briefly summarized hcre- 
xvith.T The measxxrenients of the breadth of skin and subcutaneous tissue as 
obtained in these investigations provide the basis for this report. This measure- 
ment, as indicated in the footnote, is the width of tlie inner and outer shadows 
cast by the soft tissues overlying the muscles at the greatest breadth of the 
calf. Although both skin and subcutaneous tissue are included, the term "'sub- 
cutaneous tissue” vdll be used henceforth in the text when refeiTing to this 


measurement. 

The measurements of subcutaneous tissue thus derived are presented in 
Tables I and II for each sex, hy age, as percentiles and as means with standard 
deviations. Certain percentiles are also plotted for the two sexes in Pig. 1. 
The 50th percentiles in this figure show the marked differences in tlie average 
amount of this tissue in infancy as contrasted to childhood, and between girls 
and boys. The latter difference is slight or questionable in infancy but becomes 
consistently of more marked degree after two years of age. The 10th and 90th 
percentiles, including between them SO per cent of each sex in the seiues, indicate 
the extent of variability at different ages. 

Pig. 1 shows clearly that the subcutaneous tissue does not increase progres- 
sively with age but rather increases and diminishes in cycles, and that girls 


UevnoUls stcjietl chUfWen of school age aniX fonTirl the stanrling po*?1tiori satl^sfactory tor 
tissue brearUhs, The studies of Stuart and his co-workers started with 
Dlrth. and the recumbent position was essentia] during Infancy. At the age wh^n a child wHl 
also usuallv relax when laid on a table, and his leg can then be 
without force, and without securing his active cooperation. In 
growth period it Is often necessary to modify 
J at different age periods, but it is desirable to have anv set of data as 
ages. In the larger project of which the stiulv being reported is a 
thP followed periodVallv at prescribed age inter\^als from birth, 

height are taken^ of ace. Alth^up-h both rorumbent length and «tand*ng 

of the recumbent mea^rement is preferred and used In all case sfudi'rs. Since use 

aUs this Dosition hpr I? ^o^tgenograms of the leg has proved satisfactory at all 

-simpleyile. nre^eriberi to avoUl 

entire 'leg^over the extended at the knee, with the 
complete extension and perpendicular to the table. In order to secure 

tion of the foot, it Is usimllv^neces^sa?? cassette, and the correct posi- 

assistant to exert moderate prls^ur?^^^ mfant and often with the vopng ch'id for an 

foot with the other. Forceful hand while supporting the 

hy compressing it against ?hecassSe in order not to distort the calf 

directed and requires no hokhng. older child usually adopts the correct position as 

from the hlm^for'Siild^re^n ^up^to o'vearK^nf thirtv-six inches distance 

and older. The exposur^must be Feventy-two inches for ch’Mren a vo-rs 

muscl^^nnd bone. ® allow clear visualization of the outlines of skin, 

VP?« r"^ inea-=urfns the len^h of the tlbial 

im.h1 th's point was A trons- 

^uiri be obtained. Total regularlv as great a breadth of calf ««? 

total breadth of 

used in this report, usually reterredVo^staply^^ TubeSoSs tissUe° ^“bcutaneous 
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TAvble I. Breadth of Skik and Subcutaneous Tissue (in AIili.imeters) of Boys 

DISTRIBUTIONS FOR MEASUREMENTS FROM ANTEROPOSTERIOR ROENTGENOGRAMS 


AGE 

(YR.) 

1 PERCENTILES | 

NO. OF 
CASES 

MEAN 

S. D.^ 

1 10 

25 

50 

75 

90 1 



A, Three-Foot Tube Distance 




% 

12 

13 

15 

18 

20 

66 

15 

3.3 

V2 

14 

17 

20 

22 

24 

64 

19 

3.4 

% 

16 

18 

21 

24 

26 

59 

21 

4.1 

■1 

15 

17 

19 

22 

24 

78 

19 

3.4 

11/2 

14 

15 

17 

19 

21 

57 

17 

2.7 

2 

13 

14 

10 

IS 

19 

74 

16 

2.8 

2V> 

12 

13 

14 

16 

18 

66 

14 

2.3 

3 

10 

12 

14 

16 

IS 

SO 

14 

2.7 

sy- 

10 

12 

13 

15 

17 

GO 

13 

2.5 

4 

10 

11 

13 

14 

16 

71 

13 

2.8 

41/0 

10 

11 

12 

14 

16 

52 

12 

2.3 

5 

9 

10 

12 

13 

16 

71 

12 

2.6 

oy> 

9 

10 

11 

13 

15 

54 

12 

2.6 

6 

8 

10 

11 

13 

10 

53 

11 

3.0 

B. Six-Foot Tube Distance 

6 

8 

10 

11 

12 

14 

59 

10 

2.0 

7 

8 

9 

11 

12 

14 

73 

10 

3.0 

8 

8 

9 

11 

12 

14 

64 

11 

3.0 

9 

8 

8 

10 

12 

14 

00 

11 

3.6 

10 

8 

8 

10 

12 

14 

35 

10 

2.4 

11 

S 

S 

12 

13 

15 

25 

11 

3.1 

12 

8 

9 

11 

16 

19 

20 

12 

3.8 

13 

8 

9 

12 

16 

22 

29 

14 

7.0 

♦Standard deviation. 


Table II. Breadth of Skin and Subcutaneous Tissue (in Millimeters) of Girls 

DISTRIBUTIONS FOR MEASUREMENTS FROM ANTEROPOSTERIOR ROENTGENOGRAMS 


AGE 

1 PERCENTILES | 

NO. OF j 

i 


(YR.) 

I 10 

25 50 75 

90 1 

CASES 1 

1 MEAN 

S. D.* 


A. Three-Fool Tube Distance 


¥4 

13 

15 

17 

19 

20 

68 

17 

2.0 


16 

IS 

20 

22 

25 

63 

19 

3.2 

% 

17 

19 

21 

23 

26 

59 

21 

3.2 

1 

16 

IS 

20 

23 

25 

74 

19 

3.2 

IV2 

15 

16 

17 

19 

22 

60 

IS 

2.8 

2 

14 

15 

17 

19 

21 

79 

17 

2.8 

2V2 

13 

15 

16 

19 

21 

62 

17 

2.8 

3 

13 

14 

15 

IS 

20 

79 

16 

2.7 

31/2 

12 

13 

15 

17 

20 

54 

15 

2.7 

4 

12 

13 

15 

17 

19 

72 

15 

2.6 

4^ 

11 

12 

14 

17 

IS 

60 

14 

2.7 

5 

12 

13 

14 

16 

IS 

67 

14 

2.5 

5V2 

11 

12 

13 

15 

17 

53 

14 

2.6 

6 

11 

12 

13 

15 

16 

42 

14 

2.2 


B. Six-Foot Tube Distance 


6 

10 

12 

13 

16 

17 

58 

13 

2.5 


10 

12 

13 

16 

17 

63 

13 

2.8 

8 

11 

12 

13 

16 

IS 

51 

14 

2.7 

q 

11 

12 

13 

16 

10 

55 

14 

3.4 

10 

11 

12 

14 

17 

19 

42 

15 

3.0 

11 

11 

12 

14 

17 

10 

27 

14 

3.1 


13 

14 

16 

IS 

21 

20 

1(5 

3.2 

JL<^ 

13 

13 

15 

17 

20 

24 

19 

IS 

4.2 


♦Stamlaril deviation. 



:;T('U{r \N» fconix; f-KIK \.KD SfliCUTAN'KOCK IX CHIt-DHOOII G41 


BREADTH OF SKIN AND SUBCUTANEOUS TISSUE IN LEG 


(BREADTH Or CALF LESS BREADTH OF MUSCLE FROM A-P ROENTGENOGRAMS) 



ThS a'lfo amount of ^ I' 

be ng excluded meas^uremeuts at 

The eur^s ? c tTt percentile- ^ 

“cV^f axe not for b.rt., 5 

-nths than betueen"rr,-cron'^?,'=, "? ?«< 


tend iiom caily childhood to hate -i fhxV-lrr... ■ t 

ncfcsdty for using different cnitot-fo • P^^icuitLs than boys. It shows th 
status of boys and girls on the basis oT the physical or nutritions 

Having established a nnvn T ^ •subcutaneous tissue 

amount of subcutaneous tissue it k ^ TOspect t 

- -» - it 
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Case G. This giil had a small amount of subcutaneous tissue at all ages but was rela- 
tively heaw for herself from 0 months to 2 ^ears The socioeconomic circumstances of this 
child’s family were continually unfavorable during her childhood, and her position in this dis- 
tribution may have been influenced thereby. 

Case 2 7. Thi*? girl had an average amount of subcutaneous tissue throughout childhood 
but accumulated excess fat duung infanc> and adolescence. 

Case 60, This girl usually had a thick subcutaneous tissue but became relatively thin foi 
a period fiom 2 through 4 jeais of age 

measurements? The data at hand are peculiarly well suited to throw light on 
this question since so manj^ deteiminatioiis have been made on tlie same in- 
dividuals over such a large portion of the growth period. 

Most of the individuals in the series on which these norms are based have 
conformed to the pattern of change with age as set forth, and, whether fat or 
thin, have been more or less so at dilferent ages in accordance with this pattern 
Fig. 2 shows the curves for three girls, chosen to represent udiat might be 
called 10th percentile, 50th percentile, and 90th percentile girls, plotted against 
the norms for these percentiles. It will be seen that the curves for these in- 
dividuals follow those for the total series more closely in raid-childhood than 
they do in infancy or as adolescence approaches. This is in agreement with 
findings in other aspects of growth, in that the individual tends to be less con- 
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six years. 

Case 14 s. This boy showed an extreme amount of this tissue at 3 months of age but had 
reached an average amount at G years and remained average thereafter. His position in tne 
range for length fell somewhat during the former period and his weight during infancy suggests 
real obesity. 

Cases 6 i and 65. The older twin brothers of this boy were strikingly alike at all ages and 
consistently had less subcutaneous tissue than he did. However, the curves of all three children 
show a similar trend to a lower position in childhood than that held in infancy. Because of this 
similarity in the behavior of these three brothers, it is assumed that the unusual feature of 
their growth w^as dependent upon constitutional or familial factors. 


sistent in his position in the range and more readily drifts out of his appropriate 
channel during the periods of rapid growth tlian during the inteiwening period 
of more moderate growth. 

A few children in this series have deviated very markedly fi'om the expected 
course in respect to the amount of subcutaneous tissue in the^ calf of the leg 
at successive ages. In a number of cases there has been a gradual drift from 
one position in the range to a higher or lower one and the new position has then 
been maintained at least for a considerable period of time. Satisfactory ex- 
planations for these changes have not always been found in the records of food 
consumption, aetiyit}^, or illness, and they appear to represent more fundamental 
variations of individual or family groni;h patteims. Some of these deflections 
may be explained, as in other body measurements, by differences between the 
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Fig 4— -This figuie presents t\\o contiasting ca^^es in lespect to amount of subcutaneoiK^ 
tis'^ue, \Nhich (lid not diffei stiikingU in this lespect until after the first jear 

Case 58. This child A\as tempoiaiih letardecl in groi\th duimg infancj as shown in the 
peicentiles foi height and weight at the top of the figuie This retardation was gradually over- 
come and he climbed to his initial position for height b\ his thiiteenth \eai Concurienti\ with 
his retaidation he lost subcutaneous ti'^sue and with his accelerat on he gained in this resnect 
but at all ages he was obe'=5e and he became extreme in this ie'?pect as an older child At 13 
Acais of age his weight was (> 4 kg abo\e the Oith peicentile His secondal^ sex characteristics 
were de\ eloped to an a%erage degree at this age, and his osseous de^elopnlent was ne\ei 

unusual (Cont d on opposite pare) 
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2&0 


20.04 



CASE 29 - GIRL j 





- 50 % 


10 % 


10 . 0 + 


5iO 


Porcootlloa for tfoi^t (top) anfl Length (bottom) i 



5 6 7 8 9 lO 1 » 

AGE IN YEARS 

Pig. D.^Cdse ZO. This cate js presentCfJ because of two abnormalities 
ably to a large extent unrelated^ The girl had a short course of- celiac disease nrst recognized 
at 18 months of age and causing few symptoms aiter 2 years. In aclaition, she was siuniea m 
Jinea** ir**^«**^*' — " in the growth of her lower extremities. The retardation was progres- 
six'e f age she was by a considerable amount the shortest girl in our senes. 

Her remained ample in amount at all ages except at the time of her 

disease. Changes in body weight reflected the changes in hody size and in^ amount of soit 
tissue. Bxcept for the period of restriction while under treatment for celiac disease, this 
cViUd's diet was eonsldered good up to 5 years of age but only fair or poor for all periods there- 
after. The principal deficiencies were in protein and calories. 


developmental age and the chronological age of the individual at the time. For 
example, a girl whose tissue measurement rises steadily between 8 and 10 years 
of age, Avhen the customary’' curve is quite flat, maj" simpty be 'precociously 
manifesting the rise which eommonly accompanies the -adolescent acceleration 
of growth. 

In addition to these exceptional trends away from the anticipated course 
more commonly followed, many children have presented rather marked deviations 


(Legend conVd,) 

K.,* was always a more nearly normal individual, being somewhat short 

u weight for height and for a short period during infancy being rather 

♦iff u ^ P^ircentiles at the bottom of the figure. At 35 years the measurement of 

V' d nr tissue m Case 5S was 3.9 cm., nhereas that in Case 30 was 0,8 cm., 

fn customa^^rMnrfp^L^^^ dietary’ histories of these boys did not show differences 

oth^er ^of Jo explain this finding on a dietarj- basis. There are many 

°C0De of^^thL onn^r development of Case 5S which are of interest, but outside the 

rlrirt Present his case more full?" in another connection, but his 

it^^tance of gross deviation from the normal range for this 
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for short periods, remaining at other times in mucli the same position within the 
range. Some deviations in the curves are quite clearly exaggerations of normal 
trends, as, for examples, temporary obesity between 6 and 9 months of age, or 
excessive loss of soft tissue between 3 and 5 years of age. However, others 
appear to be related to nutritional factors, disease, or possibly to liabits or 
environment. 

Examples of unusual growth patterns, representing some of the types 
referred to, are presented in Figs. 3, 4, and 5. In the legends to these figures, 
brief summaries of pertinent clinical data are given to show the most striking 
relationships, but no attempt has been made to studj^ or present exhaustively all 
possibly related information available in the records. Tlie purpose liere is not to 
establish the causes for individual variations but merely to call attention to the 
types which have been recognized. It is proposed, in subsequent reports, to 
correlate amount of subcutaneous tissue with dietary and other factors and to 
present more nearly complete case histories. 

In the accompanying figures the percentiles for bod.y length and weight 
age for a few cases are given in order to show to what extent position in the ranges 
for these measurements has varied at the times of the unusual trends in the 
amount of subcutaneous tissue. In a previous publication^ one of us presented 
gi’aphs for a number of children which allowed comparisons between the status 
held and progress made in weight, length, breadth of pelvis, and amounts of 
bone, muscle, and subcutaneous tissue in the calf. Tlie latter measurements were 
shown to be of value in revealing the tissue or tissues primarily responsible for 
unusual weight. In comparing breadth of subcutaneous tissue in the calf of 
the leg with weight or length, one would not expect the positions for these 
measurements to be closely alike. Bodj^ length would not affect the subcutaneous 
tissue measurement directly, as it would body weight. Furthermore, general 
retaz’dation in physical development at the infantile level would lead to short 
stature, narrow pelvis, and hence relatively light weight, whereas it would tend 
to keep the breadth of subcutaneous tissue relatively large. However, one 
would expect to have the latter measurement influence bodj^ weight and hence 
to fluctuate, to a degree, with it. It is for this reason that the measurement of 
subcutaneous tissue has value in interpreting body weight. 

CONCLUSIONS 

The thickness of subcutaneous tissue has been shown to increase rapidly 
up to 9 months of age, then to decrease abruptly and rapidly until 2^^ years of 
age and more slowly until about dYo years of age. The actual thickness at 5% 
years is, on the average, about one-half that at 9 months. Between 53^ and 11 
5 ^ears of age the amount remains unchanged, but between 11 and 13 years of age 
there is a definite increase which appears to be the beginning of an adolescent 
accumulation. Two few cliildren have been followed more than tliirteen years 
in this study to plot the average trend beyond tliat age. 

These studies show clearly that girls tend to have more subcutaneous tissue 
than boys throughout childhood, the 10th percentile for girls being close to the 
50tli percentile for boys at all ages after 2 yeai's, and at certain ages, surpassing 
it These norms do not show any earlier increase in connection ^vith adolescence 
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among girls than boys as might be expected, init llii.s may be due to the small 

number of cases included at these older ages. ^ ^ ^4.1, 

There is great variability in this measui'ement between individuals of tne 
same age and sex, especially among infants, and as adolescence approaches. Most 
children tend to remain in approximately tlic same part of the range during 
most of tlie growth period and to return to it after temporary digressions. Thc^ 
are moi’e inconsistent in this respect in infancy tlian in childhood. Cases sho^^i^g 
various unirsual trends have been studied. 

Judgments respecting the plij^sical development and nutritional status of 
children could frequently be improved if the normal variations and trends of 
amount of subcutaneous tissue were more fullj" taken into account in interpreting 
clinical findings and body measurements. 

The clinician can recognize differences in the amount of this tissue in 
different children, hut he has difficulty in knowing wdiat significance to attach 
to them. These must he interpreted in the light of normal occurrences for age, 
sex, and huild, as well as on the basis of history and other clinical finding. 

The subjective evaluation of the amount of subcutaneous tissue as cus- 
tomarily determined can serve the experienced physician well in determining 
status at a single examination. The rating thus given is not usually precise 
enough to recognize changes hetw^een examinations or long-range trends during 
the growih period. 

The principal purpose seiwed by studies of shadows of this tissue in roent- 
genograms is to contribute to our knowledge of growth in this respect and 
thereby to improve clinical interpretations. However, the method discussed in 
this paper can be applied readily by any x-ray teelniician and might well be 
used clinically in the study of children exhibiting unusual growi:h patterns. 

It is appreciated that the amount of subcutaneous tisue in the calf may 
not always reflect the situation in other parts and may be less subject to vailation 
with transitoiw’ health and dietaiy conditions than the looser connective tissues 
over the upper arm or abdomen. It does appear to be a relatively stable area 
in which to study pei'sistent individual characteristics or long-range changes. 
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for short periods, remaining at other times in much the same position within tlie 
range. Some deviations in the curves are quite clearly exaggerations of normal 
trends, as, for examples, temporary obesity between 6 and 9 months of age, or 
excessive loss of soft tissue between 3 and 5 years of age. However, others 
appear to be related to nutritional factors, disease, or possiblj'" to habits or 
environment. 

Examples of unusual growth patterns, representing some of the types 
referred to, are presented in Figs. 3, 4, and 5. In the legends to these figures, 
brief summaries of pertinent clinical data are given to shoAV the most striking 
relationships, but no attempt has been made to studj'' or i^resent exhaustively all 
possibly related information available in the records. The purpose here is not to 
establish the causes for individual variations but merely to call attention to the 
types which have been I’ecognized. It is proposed, in subsequent reports, to 
correlate amount of subcutaneous tissue with dietary and other factors and to 
present more nearly complete case histories. 

In the accompanying figures the percentiles for body length and weight by 
age for a few cases are given in order to sliow to what extent position in tiie ranges 
for these measurements has varied at the times of the unusual trends in the 
amount of subcutaneous tissue. In a previous publication^ one of us presented 
graphs for a number of children which allowed comparisons between the status 
held and progress made in weight, length, breadth of pehds, and amounts of 
bone, muscle, and subcutaneous tissue in the calf. TJie latter measurements were 
shown to be of value in revealing the tissue or tissues primarily responsible for 
unusual weight. In comparing breadth of subcutaneous tissue in the calf of 
the leg with Aveight or length, one Avould not expect the positions for these 
measurements to be closely alike. Body length would not atfect the subcutaneous 
tissue measurement directty, as it would body Aveight. Furthei'more, general 
retardation in physical development at the infantile IcA^el would lead to short 
stature, narroAv pelvis, and hence relatiA^cly light weiglit, wliereas it avouM tend 
to keep the breadth of subcutaneous tissue relativety large. HoAveA^er, one 
AA^ould expect to have the latter measurement influence bodj'' AA^eiglit and hence 
to fluctuate, to a degree, AAdth it. It is for this reason that the measurement of 
subcutaneous tissue has value in interpreting body AA’eight. 

CONCLUSIONS 

The thickness of subcutaneous tissue has been shoAvn to increase rapidly 
up to 9 months of age, then to decrease abruptly and rapidly until years of 
age and more sloAAdy until about 51/2 years of age. The actual thickness at 5yo 
years is, on the average, about one-half that at 9 montlis. BetAvcen 5% and 11 
years of age the amount remains imchanged, but betAveen 11 and 13 years of age 
there is a definite increase Avhich appears to be the beginning of an adolescent 
accumulation. Taa^o fcAV children haA^e been folloAved more than tliirteen years 
in this study to plot the average trend beyond that age. 

These studies shOAv clearly that girls tend to liave more subcutaneous tissue 
than boys throughout childhood, the 10th percentile for girls being close to the 
50th percentile for boys at aU ages after 2 yeai-s, and at certain ages, suipassing 
it These norms do not shoAV any earlier increase in connection with adolescence 
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among girls than boys as might be expectetl, but this may be due to the small 

number of eases included at these older ages. *1 

There is great variability in this measurement between individuals of the 
same age and sex, especially among infaiKs, and a.s adolescence approaches. Most 
childi*en tend to remain in approximately tlic same part of the range during 
most of the growth period and to return to it after temporary digressions. The> 
are more inconsistent in this respect in infancy than in childhood. Cases showing 
various unusual trends have been studied. 

Judgments respecting the physical development and nutritional status of 
children could frequently he improved if tlie normal variations and trends of 
amount of subcutaneous tissue were more fully taken into account in interpreting 
clinical findings and body measurements. 

The clinician can recognize differences in the amount of this tissue in 
different children, but he has difficulty in knowing what significance to attach 
to them. These must be interpreted in the light of normal occurrences for age, 
sex, and build, as well as on the basis of history and other clinical findings. 

The subjective evaluation of the amount of subcutaneous tissue as cus- 
tomarily determined can serve the experienced physician well in determining 
status at a single examination. The rating thus given is not usually precise 
enough to recognize changes between examinations or long-range trends during 
the grovih period. 

The principal purpose served by studies of shadows of this tissue in roent- 
genograms is to contribute to our knowledge of growth in this respect and 
thereby to improve clinical interpretations. However, the method discussed in 
this paper can be applied readily by any x-ray technician and might well be 
used clinically in the study of children exhibiting unusual grovdli patterns. 

It is appreciated that the amount of subcutaneous tisue in the calf may 
not always reflect the situation in other parts and maj’^ be less subject to variation 
with transitory health and dietary conditions than the looser connective tissues 
over the upper arm or abdomen. It does appear to he a relatively stable area 
in which to study persistent individual characteristics or long-range changes. 
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A FIFTEEN-YEAR STUDY OF PREMATURITY 


From the Standpoint of Incidence, Mort^vlity, and Survival 

Ralph M. Tyson, M.D. 

Philadelphia, Pa. 


T his is a clinical and statistical sui’vey of premature infants born in the 
Philadelphia Lying-In, a branch of the Pennsjdvania Hospital, encom- 
passing a period of fifteen years beginning Jan. 1, 1930, and ending Dec. 31, 
1944. It was in the fall of 1929 that the new maternity building, equipped 
with nurseries capable of accommodating 125 newborn infants simultaneous!}^, 
first opened its doors. During the time covered by this investigation, there 
were 33,668 babies born of which 2,960 were prematui'e, a yearly average of 197. 
In determining the prematurity of an infant, the regulation issued by the 
Bureau of Vital Statistics in 1930 was carefully observed. In that year, this 
regulation stipulated that for any baby of twenty weeks’ or more gestation a 
biz’th certificate must be fuimished and, in ease of death, a deatli certificate. 
Early in 1943, the ruling was altered, reducing the gestation period to sixteen 
weeks. This action could be expected to, and did, bring into our statistics an 
increased number of very small babies that previously had been classified as 
abortions. The upper limit of prematurity was set at 5^ pounds (2,500 Gm.) 
which is in conformity with the concepts of the American Academy of Pediatries. 
Quite naturally, this upper limit was bound to include full-term babies who were 
regarded as immature oi', as frequently occurred, were of a multiple birth. In 
collecting the data presented here, these criteria have been faithfully followed. 
It is obvious that all the details concerning such a large group of premature 
infants cannot be discussed in one contribution. Some of the more significant 
and pertinent findmgs vdU be given and it is hoped that more will reach pub- 
lication in the near future. 


In assessing the causes of prematurity, there are still a large number of 
intangible factors which are hard to evaluate properly as to their relative im- 
portance. The usual causes have been encountered in this series, such as the 
presence of a multiple birth, syphilis, toxemia, placental abnormalities, de- 
fective maternal genital tracts, acute and/or clironic illness of the mother 
with termination of pregnane}^ necessary to preserve lier life, emergency sur- 
gical procedures that had to be instituted regardless of the baby, and the ad- 
herence to the legal requirements of the Bureau of Vital Statistics in determin- 
ing the gestation period. There were over 400 eases of premature rupture of 
the membranes, about one-fifth being accounted for by accidents to tlie mother, 
but no adequate explanation could be found for the other four-fifths. Most of 
our previable babies made up a group for which no reason could be discovered 
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circunrstancos, onv 

will be discussed. 



Chart 1. — ^The incidence of prematurity. 


IXCIDKXCE OF PREitATURITY 

In studying the occurrence of premature babies in the fifteen years of this 
report, only a slight annual fluctuation was noted during the entire period of 
time. It appears that all our efforts to bring about a reduction in premature 
birtb.s have been fruitless, but a number of significant facts have been nn cov- 
ered that are worthy of recording, particularly the one of dietary control initi- 
ated in 1932. Chart 1 establishes the fact that the average per cent of pre- 
matui^e infants was 9.4, udth the highest incidence of 10.2 occurring in 1930, 
and the lowest of 7.5 in 1933. On the same chart may be noted the decided 
increase in the percentage of private patients from 19,6 in 1930, to 47.4 in 
1944. As the personnel of the obstetric staff increased, there was a concomitant 
acquisition of more private patients through this circumstance and the hospital 
emoted inoi'e of its facilities, from then on, to caring for a responsible group 
of women, with less space being available for charity cases. As a result, during 
t le fiftcozi years, 30 per cent of all premature babies were private patients and 
tliese babies, with few exceptions, were given prenatal care and delivez'ed by 
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recognized obstetricians. The ward patients were attended by residents and 
interns. Chart 1 shows also a marked increase in the number of white patients, 
from 52 per cent in 1930, to 71 per cent in 1944, and during the years 1939, 
1940, 1941, and 1942, they constituted well over SO per cent of all cases. The 
average of white patients among our premature infants for the entire period 
was 71 per cent. Despite this situation, which developed gradually through the 
years, there was no obvious favorable response in the number of premature de- 
liveries. 



Age of the Mothe7 \ — Tlie influence this factor plays in the production of 
prematurity has been commented upon in medical literature, but too few cases 
have been included and the surveys have not been continued over a long enough 
period of time to be conclusive. In order to reflect the comparative ages of the 
mothers of our premature babies, they were di^dded into three groups (Chart 2) 
and it was discovered that the greatest incidence appeared in mothers between 
20 and 30 years of age, constituting 59 per cent of the cases over the entire 
period covered by this survey. There was found also a tendency for the num- 
ber of premature infants to increase in this age group during the fifteen years, 
while mothers under 20 years of age, comprising about 20 per cent at the be- 
ginning of this study, less frequentlj^ failed to reach full term from 1937 on, 
averaging onl}^ 10 per cent. At the same time more mothers over 30 years of 
age were delivered after 1937, an increase from about 20 to over 30 per cent. 
It is noteworthy that more mothers over 30 years of age participated in both 
full-term and premature births. The decline in the number of mothers under 
20 years can be ascribed to the fewer Negro patients who, in the early years, 
constituted a. considerable group of very young, unmarried, and immature girls. 
This shifting of age groups from the poorer class of women to the more stable 
and economically solvent ones does not seem to have influenced tlie course of 

events. 
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Prenatal Caro.-^o many changes have taken place in the details of 
natal care in our institution during the time covered Iiy this survey that the 
only common denominator remaining for tiic purpose of tins paper is tlie num- 
ber of prenatal visits made by each patient. The minimum deemed necessary 
for satisfactory care has been arbitrarily set at four per patioiii, but at tbc same 
time it is recognized that without understanding and slvillful medical atten- 
tion and the cooperation of the mother, the nnmhcr of prenatal visits assumes 
less importance. In 1930, only 40 per cent of the pregnant women fulfilled these 
minimum requirements, but, in 1944, well over 90 per cent bad cooperated, most 
of them receiving as much care as was considered adequate. iSlot only was 
improvement noted in attendance for routine examinations, but a diligent effort 
was made to stress diet and vitamins as an important part of prenatal care. 



Chart 3 — The incidence of big and small premature babies. 


To wiiat extent it succeeded is shovm in Ghaii; 3. In November, 1932, a motion 
was passed the Staff recommending that a diet containing greater amounts 
of vitamins, proteins, and minerals be insisted upon for all patients during 
their prenatal course. While it was not a well-eontrohed effort and bad no 
0 vions effect on the number of premature infants, it apparently had a definite 
m uence on the occurrence of increasing numbers of big premature infants 
tover pouMs) and of decreasing numbers of previable babies under 2^/4 
poimcte (1,000 Gm.). This was consistently true with the exception of the 
period of time when the term of gestation was reduced from twenty weeks 

Zi JfnZ '7'^' staff obstetricians was 

ure^nanev demonstrate the value of a scientifically controlled diet during 

mg“iarge^"amnnnr^^f°^ 'oO expectant mothers was given a special diet contain- 
S ge amounts of proteins, vitamins, and minerals mth definite limitation 
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of fluids and water-embracing fruits.^ Adequate supervision was secured by 
having one physician examine all patients, one nurse make all liome visits, and 
the hospital issue all dietary instructions. Not one case of prematurity oc- 
curred in this group, while there were 37 cases in a similar group not on the 
siiecial diet. 

lUORTALITY 

Of the many factors influencing the mortality of premature infants, there 
are several outstanding ones which are of immediate importance. It must be 
understood that this report applies only to the time during which the patient 
remained in the maternity hospital and that a good man^^ of the large premature 
infants were allowed to go home after two weeks, provided their weight was 
above 5 pounds and they were established on a satisfactory feeding schedule. 
However, most of these infants remained for an extended period of time, often 
for as long as three months. The mortalit 3 " of this series of 2,960 cases has been 
analj'zed from the folloAving standpoints : relationship to total infant mortality, 
stillbirtlis and neonatal deaths, length of life, birth weight, sex, age of mother, 
multiple births, emergencies, s 3 T)lulis, toxemia, cord and/or placental complica- 
tions, and methods of deliveiy. 



31 3^ 33 34- 35 3« 31 38 39 40 41 451 43 44 XCAHS 


Chart 4. — Mortality. J, total deaths 5.1 per cent. 2, premature deaths 3.3 per cent. 3, full- 

term duaJis 1.8 per cent. 

For purposes of eomparisoii, data on full-term and premature mortality, 
based on 33,668 babies delivered during- tlie fifteen-yeav period, are given in 
Chart 4. There were 600 full-term babies among the 1,740 infant deatlis, aver- 
aging l.S per cent of the total, -with the highest mortality (3.2 per cent) oc- 
curring in 1931, and the lowest (1 per cent) in 1941. The remaining 1,140 
deaths were of premature infants, averaging 3.3 per cent of the total with the 
greatest number of deaths (5.2 per cent) taking place in 1930, and the lowest 
(2 per cent) in 1942. The total mortality of the entire group, comprising 
30,708 full-term babies and 2,960 premature ones, was 5.1 per cent. 

Of the 2,960 premature infants born during this time, 1,140 (38.5 per cent) 
died. The yearly fluctuation is shown in Chart 5. The highest premature in- 
fant mortality (56 per cent) occurred in 1931, and the lowest (26 per cent) in 
1940 and 1941. For the seven j’ears from 1934 to 1941, our premature infant 
mortaUty was under 35 per cent. There is no question of doubt that the birtli 
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weight of premature infants is an impoi’tant factor in their survival. As the 
number of big babies (over 4 pounds) incrca.sed in W34, and the number of 
previable babies (under 2)4 pounds) decreased that same year, the total mortal- 
ity among our premature infants dropped decidedly. The greatest influx of 
previable infants occurred in 1944, there bei 2 ig 50- such cases with 27 under 1 
pound in weight. As a matter of interest, there were 1S2 babies, 1 pound in 
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weight or under, born during the fifteen years and the}^ are included in this 
report. The mortality rate also increased suddenly in 1943, when there was a 
decided preponderance of small babies with a corresponding diminution in the 
number of lai'ge ones. However, the lower mortality rate of between 30 and 35 
per cent remained at that level due to the fact that the incidence of large and 
small babies Avas reasouablj^ constant from 1934 to 1942. Again it seems ap* 
parent that the latest ruling of the Bureau of Vital Statistics (sixteen weelcs’ 
gestation period) has been at least partially responsible for these facts. On the 
other hand, we must consider the part World War II has played, introducing 
emotional strain into the daily lives of ordinarily calm women, as well as finan- 
cial instability, and the appalling though understandable tendencj^ to travel all 
over the country under adverse conditions in order to be with their husbands. 

In classifying the 1,140 premature infant deaths, there were found to be 522 
stillbirths and 618 neonatal deaths (Chart 6). Anj^ baby who had no heart beat 
at birth, who made no voluntaiy respiratory effort, and who demonstrated no 
muscular movements was classified as a stillbirth. The presence of any one of 
these reactions immediately placed the child in the categoiy of a neonatal death. 
Stillborn infants made up 17.6 per cent of the total premature births, the 
greatest number (32 per cent) occurring in 1931, and the lowest (15 per cent) 
in 1934. Of the 618 neonatal deaths, 501 infants died in the first forty-eight 
hours, 164 dying in the delivery room (living from five to sixty minutes), making 
the mortality in the first forty-eight hours 20.8 per cent, based on 2,438 pre- 
mature infants boim alive. Also 81 per cent (501) of our 618 neonatal deaths 
were in the first foi’ty-eight hours and 19 per cent aftenvard. If the 164 babies 
who died in the delivery room are excluded from the total number of living 
premature babies, then only 2,274 premature infants were admitted to the 
nurseries. On that basis, the mortality of the first forty-eight hours is 14.8 
per cent and the mortality after this time is 4.8 per cent. Of the 501 premature 
infants unable to suiwive the first forty-eight hours, 458 (74 per cent) died 
during the first twenty-four hours of life, and 43 (7 per cent) in the second 
twenty-four hours. 

Babies who are born dead and those who die within the first two days of 
life die, in most instances, as the result of complications of pregnane}^ labor, 
and delivery. The responsibility for such deaths cannot alwaj^s be attributed 
to one definite factor but is usually a combination of more than one. It appears 
from our experience that heroic efforts exerted under tliese conditions will save 
only a few babies. One wonders whether the reason for this can be attributed 
to failure of our technique or whether it is the result of what has existed before 
and during birth. The babies who die after the second day allow the pediatrician 
sufficient time for clinical observation and laboratoiy study, enabling him to 
more certainly assign the death to a specific pathologic condition. There were 
117 premature deaths occurring after the first forty-eight hours, and autopsies 
in 60 cases revealed the immediate causes of death to be as follows : pneumonia, 
31- malformations, 10; diarrhea, 3; hemorrhagic disease, 2; erjqhroblasto.sis 
fetalis 1; meningitis, 2; septicemia, 2; prematurity, 29; unlmown, 12; and intra- 
cranial hemorrhage, 6 (delivery complication). Systemic and pathologic con- 



TYSON; FIFTEEN- Vr.AU STUDY OI' PREMATUIilTV 


655 


ditions of the mother which made survival extremely unlikely included placental 
and/or cord anomalies, 4; to.xemia, 4; syphilis, 7 ; and other diseases or illness, 4. 

Sex. — Contrail to what has frequently been reported, our records reveal 
that there were more female than male premature infants and that the mortality 
was higher in the males by more than 8 per cent. There were 1,418 male pre- 
mature babies of whom 60S (42.S per cent) died and 1,542 female infants of 
whom 532 (34.5 per cent) succumbed. The relative numbers of premature in- 
fants of both sexes were fairlj^ unifom throughout the period, as were the 
deaths. 


Tablb I, Ag£ or Motuepv IK Rklatiok to Moutautv of Prkmatuke Infants 



TOTAL CASES 
(%) 

TOTAL MOr.TAHTV 
(%) 

onoup irORTALITY 
(%) 

20 to SO yr. 

'59 

53 

34 

Under 20 jt. 

IG 

15 

35 

Over 30 yr. 

25 

31 

50 


Age^ of fJie Mother . — It has been sho^Yn previously (Chart 1) and also in 
Table I that 59 per cent of our premature infants ^vere born to mothers betvreen 
the ages of 20 and 30 years, accounting for 53 per cent of our total infant deaths, 
while the mortality rate in this group alone was only 34 per cent. ^Mothers un- 
der 20 years of age, comprising 16 per cent of the premature deliveries, ac- 
counted for 15 per cent of the total infant deaths with a mortality of 35 per 
cent. Mothers over 30 j^ears of age gave birth to 25 per cent of the premature 
babies, accounting for 31 per cent of all the premature deaths, but the mortality 
in this group was 50 per cent. It would appear from these statistics that pre- 
mature babies bom to mothers over 30 years of age are less enable and do not 
ave the ability to sur\dve which is more apparent in those babies born pre- 
maturely to mothers of younger age. The reason underlying this observation 
IS obscure. 


MtiKipZc ^2rt7is.~Infants, premature as a result of a multiple birth, have 
lower mortality percentage than do single premature infants.^ Twins are 
sinHe tremat a ^ittle larger, less immature, and closer to full term than 

abnw '™re 57 siblings of twins, the other twin being 

SmalrfbSh Lfc? quadruplets. Among our 

cent) died In Table multiple births of whom 127 (31 per 

) . n Table II is shown the mortality of first- and second-born twins 


Table U, MonrALiTy 


Hrst twin^ “ 

Under 3 pounds 
Over 3 pounds 
Total 

Second twin 


Under 3 pounds 
Over 3 pounds 
Total 


Of Tirst 


akd iSecokd Twin 


89% 

11 % 

29.5% 


9o% 

16% 

33% 
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according to wlietlier llie.y were under or over 3 pounds birtli weight. Twenty- 
two per cent of the twins were under and 7S ])er cent over 3 pounds. It appears 
more dangerous to be the second of t^ns. 

Emergency Cases , — During tlie fifteen years of this survey", there were 
381 (12.8 per cent) unregistered emergency cases and of this number, 245 
(64 per cent) died. In 1930, almost 40 per cent of our total premature births 
belonged in this category, wliile in 1944, only 6.8 per cent did. As the hospital 
developed and began to accept more private patients, accommodating fewer 
Negro patients, the number of emergency deliveries decreased. Anotlier con- 
tributing factor was the definitelj^ improved attitude of all patients, particularly 
in their cooperation with regard to prenatal care, but in spite of these changes 
the mortality rate of this group of cases remained constantly high throughout 
the entire time. 

Syphilis , — Positive Wassermann reactions were found in 207 (7 per cent) 
of the mothers. From 1930 to 1935, there were 116 such cases and onl.y 91 in 
tlie following ten years. This impro^^ement was due in large measure to the 
elimination of uncooi^erative Negro mothers but directly was the result of 
intensive syphilitic chemothei’apy in recent years. 



Chart 7. — Incidence percentage of toxemia among" mothers of premature babies. 


Toxemia.— Tim relationship of toxemia of pregnancy to the mortality of 
premature infants has provoked considerable discussion. In this study, thei’e 
have been 386 such cases with 143 (37 per cent) deaths, although its occurrence 
has fluctuated somewhat during the fifteen-year period. The highest incidence 
occurred in 1939 with 18 per cent, and the lowest in 1942 and 1943 with 9 per 
cent (Chart 7). The fluctuation is shown on t'he graph. These were well-defined 
cases and did not include the man.y others of ankle edema. 


Table III. Toxemia 



CASES 

DEATHS 

COAfPLICATIOXS 


(%) 

{%) 

(%) 

Group I (over 4 pounds) 

Cl 

21.5 

77.7 

Group II (3-4 pounds) 

10 

45.7 

co.o 

Group III (under 3 pounds) 

20 

75.0 

39.0 


In order to illustrate the relationship lietween toxemia of pregnancy, com- 
plications, and birth weight of premature babies, the 386 cases have been di- 
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vUM into Iluvo groups (Tnhip III) of which VU\ nn<l 82 of ibcso deaths 
^vov(‘ umuniiaaicd ))y coaiplicaiitins. The coiuplicalioJiK cncoini1(‘ml included 
syphUis cord aud/oc placeidal conditions, acci(l(‘nls of delivery, and processes 
in (he child inimical to life. Oroiip i, made up of haiiies w(m^hinti: over 4 
pounds, UuH the most cas(‘s liiit, at the same (iim*, it has (he loW(‘sl p(‘rceniaa:e 
of deaths and the hi^diest ])ercen(aae of complications in ilmse <!eaths, the com- 
plieutiouH h(*int; tli(‘ most im])orlanl ilcmi in tlui mortality. In (iroiij) 11, 1ho.sr/,e 
of (he hahy and (ho eomplications encounteivd in llie fatal cases W(‘re ol almut 
c(|\ml imporlan(‘e as causes of inal)ilily to siii‘vive, while (Irouj) 111 had tin* 
lowest iuimh(‘r of com])li('a(ions in tin* fatal cas(‘S a)id tin* liir^liesl jnnsnnUa^e ol 
dciiths. It. can he stated that tli'oup 111 is a most di'amatic i’(*mindei' ol how 
impewtant (he si/.e of (im Imhy is in its fi^Iit for life and it would appear to ho 
more important tlian tox(miia itself. 

Cord oar/ riuvoifal Co)ap/iVo/mms.' -Phe <'omj)lieati(ms of })r(‘j^nnncy, lal)ov, 
and deliveiy nuiy i‘<*pr<‘KC!d (lanfU'r to the mother, hut (h<»y ai‘c /dways lai' more 
dani^eroiis to the hd’ant, CionAUtons a\Te(*t\n^ tho eovA, nueh ns )mAn)>se, kuoto, 
twis's, malformations, or loo]>s about a part of the Inuly, must ho deal(» witii 
promptly, e;enernUy hy some lorm of opei'utive ohslelrle proe<‘(lure, Plaeeiital 
abnormalities sue)] as jilacenta previa, lU’enmtuis* se])ara(ion, ril)i'OS!S, ealeifiea- 
tiou, iurarction, and necrosis are all danm‘rous to the life of the eluld. fn '^Jhihlc 
IV IS shown the numlicr of such cases (()”<*( h(*r witli the numlier of slillhirths 
and msaiatal deatlis, Wlnm these pai'ticular types of complientions arc eon- 
sh/cred from the standpoint of the ))irlh wcia:ht of |h<‘ child, it is foum] that of tin* 
‘ItUi t)nl)i(*M, J4(), or UU per cent, we'mln'd under pounds and Die mortality ndc 
was 04 per cent, 0'ln*re were HI fh'ullis in this weight ^rou]) aiul 122 of tliem 
were dednif(‘ly related to fficj coexislinj; eomiiHeation. Of tlie entire 420 l)al)ies, 
200 (tiO per cent) wei^hcsl ovc]* 2 pounds and 124 (4ti per e(*nt) died. In 115 of 
these deaths, llicrc was a dcniiit(* rr'Iationshi]) between tlie death and the specific 
complication. 

'rAaar, IV, ini horscr. or (JiMia and PDAoiiNTAj^ (’ondit/ons 


/nn.r.' NroNATAr^ to tad % or 
jmrras ncATifs nrATim di’-atiih 

II :\4 4n ei 

50 An 05 OR 

__ (0 at 77 

‘“'tio 277 'o;r 


fy'orO 
VlfUMMila prev'm 
Phu'cnUil Hf'DJUuUou 
m«rM»nUiI (IcrcclM 
'CoUiDr 



In ( onsi(](*riim the role oi Dicsc f>alholo^ic contino^c'indcs of pi'c^nancy with 
umui to the ])rcmuluriiy mortality, tin* ratio I)r*tween l)a))ies ovej* 2 poundf 
am nm er 2 p(mnds is 2 to 1, J»hYan Die Mime Htand])oint, the ratio in coitI 
iH '.J 1; }» phu^mUt pi^r-vwi, 2 lo 1 ; aiul in placonliil .soiwralioi; 

f "'<■ l.i'opr.i’lion of Hinnll Iwhicf 

iu-’ * 'i ' , Ki'i'Jilin’ in pia^’cnlal (Inm in coiy] (<onii)li('ations, (lia morlnl 

Ilnr.nui tho *'! ''' 

, n * placental dc/ec(s ai'c comhined, w(* find that they com 

1 S( .) IHT coiit oJ |])c ( 0 (a) in lliis f'mup and per coni of U\ft fivlid 
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ities. It is interesting to note that neonatal deaths are greater in placenta pre^da 
cases while stillbirths are higher in cord abnormalities, placental separation, 
and placental defect eases. In view of these facts, it is evident that birth 
weight is a matter for deep consideration when coupled vdth cord and pla- 
cental complications, apparently being the reason for the high mortality in 
placental separation and defects. However, there is no question about the 
seriousness of cord and placental complications of pregnane}'' and, while birth 
weight is influential, the extent of the complication, and the time element in- 
volved between the onset of the condition, the moment it is diagnosed, and the 
appropriate action taken, are far more important. The mortality of this por- 
ion of our prematurity cases is 63 per cent. In relation to the 2,534 babies who 
did not experience these difSculties, the mortality is only 34 per cent but the 
ratio of babies over, to those under, 3 pounds is 4 to 1. 

The cause of death in many of these babies can be ascribed to asphyxia. 
The clinical course followed bj'' them consisted of repeated cyanotic attacks, 
listlessness, inactivity, poor feeding ability, temperature fluctuations, and con- 
vulsive symptoms. The autopsy findings showed generalized congestion, pete- 
chial and massive hemorrhages in various organs, and considerable edema of the 
brain. 


Table V. Method of Delivery in Relation to Premature Mortality 


METHOD OF DELIVERY 

CASES 

total 

DELIVERIES 

(%) 

UNDER 

3 POUNDS 

COMPLICA- 

TIONS 

DEATHS 

(%) 

Spontaneous vertex 

1238 

41 

37 

42 

50 

Forceps on vertex 

921 

31 

3 

28 

11 

Breech 

411 

1.3 

42 

42 

60 

Version 

121 

4 

15 

30 

35 

Cesarean section 

2G9 

9 

19 

94 

40 


Method of Delivery . — The implication in numerous articles regarding tlie 
relationship between the method used to deliver premature babies and theii* 
mortality^ appears to be erroneous after considering Table V. Here there has 
been no selection of cases for any reason whatsoever, either favorable or un 
favorable to any particular metliod of delivery. Tlie figures given constitute 
an over-all picture of the relationship between mortality (both stillbirths and 
neonatal deaths) and delivery methods in this series of 2,960 premature births. 
It would seem that there are factors more important than the tjqDe of delivery 
employed. It would be most unwise to consider alone the fact that 50 per cent 
of the infants born by spontaneous vertex presentation (comprising 41 per cent 
of the total premature deliveries) had died, without also considering the fact 
that 37 per cent of these babies weighed less than 3 pounds at birth. At the 
same time, it was in this group that the greatest number of emergencies 'without 
prenatal care existed — ^babies born on the way to the hospital or immediately 
after admission. An appreciable number of them were knovm to be dead babies 
and the method of delivery selected was the best one for the safety of the mother. 
Of primary importance were the complicating factors in both motlier and child 
vdiicli brought about the premature birth, such as syphilis, toxemia, placental 
and cord conditions, accidents, and other sj^’Etemic diseases of the mother in- 
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compatible ^Yith a full-term pregnancy, as well as intz’aci-anial lieinorrhage, 
pneumonia, maUbrniations, and Kb iucomputihiUty on the part oi the baby 
There were also a number of habitual aborters and women wlio had m the past 

given birth to premature infants. , , ni 

Forceps applied to the vertex constituted 31 per cent of the total with a 
mortality of only 11 per cent. Superficially, these percentages could be in- 
teiTi-eted as signifying that this is a safer way to deliver a premature infant, 
hut when other iiiformatiou is examined, a different viewpoint is obtained, for 
only 3 per cent of these babies weighed under 3 pounds and thex’C ucte maternal 
or fetal complications in but 2S per cent of the cases. The difficulties en- 
countered in this group were definitely less severe and of less importance than 
those occurring in the spontaneous vertex deliveries. It is of interest to note 
that there has been a consistent increase in the number of forceps deliveries, 
corresponding somewhat udth the more frequent occurrence of large premature 
babies weighing over 4 pounds. 

The highest mortality among our premature infants took place in breech 
deliveries. Of the 13 per cent breech deliveries, 60 per cent did not survive. 
There was very little variation in the number of premature infants delivered by 
this method throughout the fifteen-year period, and it is significant that 42 per 
cent of them weighed under 3 pounds, which is a decidedlj’' high incidence of 
small babies. The maternal and fetal complicating factors in this group aver- 
aged 42 per cent and also were of the more dangerous type. It can be stated 
with safety that breech deliverj" is the most hazardous of ordeals for the pre- 
mature infant. 


Versions comprised 4 per cent of the total premature deliveries with a 
mortality of 35 per cent, being employed in three-fifths of the cases in delivering 
the second of twins. A number of these Avere electiA'e versions for reasons other 
than multiple birth. Only 15 per cent of the babies Avere under 3 pounds birth 
weight and 30 per cent Avere accompanied by anomalies, the most serious one 
being the malposition of the babA\ Other than the existence of a multiple 
birth, the difficulties attending this tj^pe of delivery Avere not too seA^’cre in char- 
acter and the method has been used with decreasing frequency. It has the sec- 
ond lowest mortality and second loAvest number of complications. It might be 
well to gKe this method of delivery more attention. 


The adAnsability of performing a cesarean section to deliver premature 
babies has ahvays been a hotly disputed problem. Nine per cent of our patients 
were delivered in this manner wdth a resulting mortality of 40 per cent Avhieh, 
on the surface, appears highly significant. HoAvever, wdien Ave realize that 19 
per cent of the babies Aveighed under 3 pounds and that 94 per cent were at- 
tended by maternal complications demanding immediate intervention, the pic- 
ture assxunes an entirely different perspective. IMost of these vrere emergencies 
where some action was needed promptly, not only for the survival of the child 
u y in many instances, to preserA^e the life of the mother. As is alAAmys the ease 

additional danger of shock to the baby was en- 
countered, caused not only by hemorrhage and the rather deep anesthesia neces- 
. foi such an operative procedure, but particularly attributable to the time 
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element involved from tlie onset of the acute s^nnptoms to the point at wliicli the 
I)al)y was ))orn, the extent of anoxemia, and tlie depth of respirations. There 
is no question of dou1)t that more cesarean sections are beinj> performed. In 
the fij*st five ycaj’s of tliis survey, only 6 ])cr cent of tlie ])rematurc infants were 
delivered in this manner, hut in tlie last ten yeans tlie incidenee has risen to 10 
per cent. 

For means of eom])arison, in view of tliesc remarks on the relative merits 
of different methods of delivery, a rather rough survey of fetal mortality was 
made in ovei* 24,000 births of fulhterm infants whose birtli Aveights were over 
2.600 Gm. (51/^ pounds) with tlie following results; vertex 2.1 per cent, forceps 
1.4 per cent, breech 7.6 per cent, version 3.8 per cent, and cesarean section 4.1 
per cent. A complete survey will be given when the deaths of full-term infants 
arc analyzed. 

SIJKVIVAL OP PHP:\rATlTIU‘: INFANTS 

The chances for survival of a jiremature infant depend more on what occurs 
before and during delivery than it docs on what happens afterward. Of the 
many factors influencing Dicir ability to live, tlie outstanding one is birth weight. 
The nearer to full-term the cliild is carried and the greater the birth weight, the 
better is tlie prognosis. Of the 2,960 ])7*ematu7’0 babies U7ider consideration, 
1,820 wei'c dischai’god from the hospital. A few were disehai’ged against advice 
and ai‘c known to linve succumbed slioi'tly after, cither at liomo or in another 
hospital. In Table VT, they a7‘e classified aecoi‘di7ig to their weight in iiounds. 


wnraiiT 

2 poinids 
2 to a ])ounds 
a to ‘I pounds 
•I to n pounds 
.*) to nVj pound. s 


Taiua: VI 


TOTAl, 

/>/:r emr or total 
rRn>rATuni:s 

rz'ii crNT or 
.^I’KVIVAT. 

.•781 

12.9 

o 


H.I 

20 

414 

1.3.9 

40 

8*78 

28.0 

81 

982 

.S3.1 

91 


III the early years of this rcporl, we were eoustautly askiiii? ourselves wliy 
a iirenialure infant did not survive wlien no olivions answer could be found 
to explain il in citlier the prenatal or natal jieriod. The absence of conclusive 
clinical evidence or of antojisy findings increased our wonderment. Blame was 
jilaecd on anatomic and jihy.sioloyie failures' in the child, referring particniarlj’- 
to the location of blood ve.ssols in the lunj-s, wlietliei- or not they were too far 
away from the air vesicles. Others have reiiortcd similar findings about the 
inediilla.'” " Pull iijpirecialion of the desli-iielive effects of anoxemia lias been 
slow in eominp; to our eonseiousne.ss. 

ih'Cdinn. — A vital pari of our slru"!>le la maintain life in ])remalnre babies 
is coneerned with Iiow to feed them. Individual workers in tliis sjieeialized field 
have developed effective tcehnicjucs with various tyiics of milk but if is onr 
belief that a jrreat deal de])ends on the skill of tlie ])odiafrieinn in maniimlatinp: 
(he food in each particular ea.se. TJcsults can be identical, refijardless of the 
food used. Our ]ilan of action has been to withhold all milk feedinps dnrinc 
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the fiiht twelve to tventy.four ho\n*s, cluriir? which time small amounts of 
boiled water, citlicr witli or without suLmr, have been ofi’ered.^ It has been our 
custom to bce:in with food oi low caloric value, "ladually incrcasincr it, but 
seMom exceeding 60 caloiias per pound body of weiirhi per day, the first con- 
sideration being the establishment of "ood dicrcstion rather than train in weight 
When there is no vomiting or abdominal distention and there arc perfectly 
uomal stools, we believe it possible to no alicad with confidence that the gastro- 
intestinal tiact is fuuctioniim crfccti\cly. This is usually accomplished some- 
time between the seventh and iourtcenth days of liic and at tJiat time ^itamil)s 
may be added to the legime. Ovir choice of food for pi’cniature infants has been 
bieast milk, regardless of its supposed deficiency and our faith has been justi- 
fied, for it lias met all the necessary lequivements. In one of our numerous at- 
tempts to appraise clinically the relative values of foods for pr'cmalnre infants, 
breast milk, lactic acid certified milk of varying fat percentages, and two dried 
milk preparations were cri\en to four groups of premature babies whose birth 
weights w^ere about i pounds, Wlrile the avcrairc daily gain on breast milk wms 
slightly less than on the others, it \»as the con‘-ensus of opinion that the babies 
were more comfortable on it/ 

The hours of feeding have varied depending move upon the size and 
capacity of the child than upon a preconceived nursery regulation, ilost of 
the small babies are fed every tw'o hours, with tw’elve feedings daily. Changes 
in the schedule are made in each ease to meet the needs of the infant, aiming 
at a four-hour feeding regime with five to six feedings per day. The tw’o-hour 
feeding for very small premature infants has been instituted to allow' as imich 
fluid as possible by mouth in order to avoid parenteral administration of other 
ftuids, the amounts given at the beginning varying Iretween one-eiglrth to one- 
half ounce As a rule, any increase in the original amount is left to the dis- 
cretion of tire nui’se in charge, w’ho is required to confine her activities in this 
respect mthin the limitations set by the pediatrician. She is given authority 
to either reduce or increase the amount at any feeding, the amount depending 
upon conditions 


The method of feeding is adapted to the indi\'idual case, but practically 
all small infants are fed by gavage because of their poor sucking and swallowing 
leactions as well as to conseiwe their energy. In addition, less time is con- 
sumed b\ this piocedure. As soon as it is indicated by the condition of the 
a tiial is made with a Breck feeder or a bottle w'ith a small, .soft nipple 
with holes of adequate size, always bearing in mind that the method selected 
should be tlie one best suited to the individual child. It is often necessary to 
proceed cautiously \nth increases for tw'o weeks before sufficient food can be 
o ere to secuie any gain in weight, but by exercising care digestive dis- 
UiiWs aie avoided After good digestion has been established and the food 
intake is adequate, giowth m muscle and bone wdll foBow readilv enou<^h 

ehild particularly when dealing wdth the very small 

and and carbon dioxide (6 per cent) for a few minutes before 

^ « 1 eaei feeding. This seems to prevent attacks of evanosis when food is 

mtroduced into the stomach, and if cyanosis does o<-*cur, that feeding is stopped 


662 


THE JOURNAI, OF PEDIATRICS 


Dehydration . — ^Another troublesome feature of premature infant care is 
the tendency toward dehydration which is often neither fully appreciated nor 
recognized earh" enough hy the pediatrician. Careful palpation of the fon- 
tanels and sutures is more certain to give earlier information of the develop- 
ment of this condition than skin turgor and elasticity. Wlien it occurs, our 
first procedure is to increase fluids by mouth by means of gavage feeding if this 
is not already emplo3’’ed. Subcutaneous injection of fluids, such as saline or 
plasma, is not attempted routinely for the reason that a number of bitter ex- 
periences have con^dnced us that too man}’' skin punctures are both serious and 
dangerous, leading to subcutaneous abscesses. The subcutaneous tissue in pre- 
mature babies does not tolerate distention well. 

Infection . — All infections must be guarded against. When it is realized 
that incipient infection may be present without local tissue reaction, fever, or 
changes in white blood cells, we should be doubly alert in our handling of pre- 
mature babies. The skin of these small infants is particulaxdy vulnerable. Over- 
heating, rough clothes, brusque handling, and meddlesome surgical procedures 
have a tendency to irritate the skin and so should be avoided. Impetigo and 
miliaria, forms of staphylococcic infection, are not only troublesome but also 
dangerous.® 

We have been continually amazed during the past fifteen years b.y the ap- 
parent unsusceptibilitj^ of previable babies to upper respiratoiy infections 
even during periods of high incidence in the general population and in the 
presence of milder attacks in the mother.®* When pneumonia developed, 
most of the cases were of the lipoid variety and were usually either the result 
of insufflation of food, amniotic debris, vaginal secretion, or a teiminal phase 
of sepsis. In the latter condition, the Staphylococcus aureus is the most fre- 
quent offender followed in importance hy colon bacillus, hemolj'tic streptococcus 
and Streptococcus viridcms. The portal of entry is not always found, but the 
organisms can gain entrance to the blood stream through abrasions of the skin, 
through the cord stump, through the gastrointestinal, pulmonaiy and genito- 
urinary ti’acts, and because of careless intravenous and subcutaneous injec- 
tions. The development of diarrhea in these babies is extremely hazardous to 
their survival, and overfeeding in the first few days of life is often a contributing 
factor. However, S. Jiemolyticus, Bacillus pyocyaneus, and B. coli have been cul- 
tured from both the stools and blood when this condition occurs. Usually a 
breakdown of the nursery aseptic technique has been at fault, but fortunately 
this occurrence has been extremely rare. Clean hands and hair on the part of 
all those handling the babies, exclusion from the nurseiy of all persons suffer- 
ing from respiratoiy or skin infections, no matter how mild, careful supervision 
of the formulas and their sterility, and individual utensils for each baby com- 
prise the backbone of our nursery tedmique. For a number of years, caps 
and masks have been eliminated because of their questionable value in preventing 
the spread of infection, and the results have appeared to justify this action. 

Environment . — The provision for and maintenance of an environment com- 
parable to the protective maternal one from which he has so al^ruptly been 
separated is of vital importance to the baby. It is not only necessary to prevent 
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subnomal Icmpcraturos but also to avoid llio development of fever in tlic pre- 
mature iniaui, for either can be equally dangerous. The Icinpcralure of the 
incubator or hot bed should be so regulated as to provide the utmost comfort 
and at the same time to maintain the baliy^s temperature belAveen 98 and 100^ 
F. which, from our observation, appears to be ideal. The latter vshould be 
checked rectally every three horn’s until such time as stabili/ation becomes evi- 
dent. Premature jackets help in conserving the body heat, but are not 
mandatoiy, and do prevent motion. jMoisture control of the environment should 
also be watched for it has been our experience to witness a number of small 
premature infants who showed great signs of discomfort when the relative hu- 
midity exceeded 50 per cent. In checking our nurseries, we have found it 
possible to maintain a relative humidity of between 30 and 45 per cent without 
any particular effort, and this moisture content has proved both adequate and 
satisfactory^ for these small babies. From time to time, they are allowed an 
opportunity to regulate their own body temperatures by the simple expedient 
of the heat being turned off temporarily or of the child being removed to an 
ordinary^ crib. It is surprising to see how quickly they’ cau adapt themselves to 
the changed circumstances. 

Prognosis , — When considering the ultimate prognosis of those premature 
babies who survive the early months, time alone will reveal the answer. In the 
majority of cases, it must be guarded and is dependent more on the inherent 
vitality of the child plus the normal development and functioning of his 
anatomic and physiologic processes, than upon the start in life we are able to 
offer in the hospital. There can be abnormal ])hysical conditions existing at 
birth which are not demonstrable clinically’^ in the first few weeks but which are 
detected after several months have elapsed as, for example, focal brain injury 
indicated by partial spasticity of an arm or leg, serious ey’^e defects, and mental 
retardation with or without convulsions. The physical groudh of premature 
babies is uncertain in the first few years. We have observ’^ed a 2-pound child 
at birth, who weighed only^ 12 pounds at one year, and 16 pounds at 2 ymars of 
age. On the other hand, several progressed normally^ as illustrated by’^ a 2-pound, 
2-ounee boy who weighed 20 pounds at one year, and 27 at 2 years of age. A 
^eckup on a relatively small group of these premature infants in the Welh 
Baby Clinic during their first year showed them lagging behind the average 
full-term babies by 2 to 3 pounds. 


on no matter how dubious the outcome may be, it is still our obliga- 
ion 0 piovi e the liest knowledge, medical supervision, and nursing care for 
Success or failure depends, in large measure, upon the 
f \ ifulness of the nursing staff. Our hospital has been most 

■unrlPTstrlfl^i saving the services of many nurses in charge of the nvirseries who 
cnerm- in ^ facing them and who gave unstintedly of their time and 

have been f ar^Pv^ri^^' Special duty nurses on private cases 

full care to their irf r intelligence and have given competent and 

peLS staff h t that the obstetric and 

pediatric staffs have been awakened to the exceptional requirements and 
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If it were felt that the infant was liungry, he was sent to his mother for feeding, 
was fed water in the nurseiy, or was given an empty bottle to suck, whenever 
these efforts did not conflict with tlie floor routine. ^\^ithin practical limits the 
nurseiy routine was made flexible enough to meet the demands of each situation. 

Work^ charts were made for each twelve hours during the entire time of 
observation. The crying behavior of each baby was plotted in a horizontal bar 
divided into twelve parts, each division representing sixty minutes. Each crying 
period was represented by a straight black line, above which Avas Avritten the 
number of minutes of crying and beneatli Avhich a letter indicated the probable 
reason or reasons for each spell; namely, (a) hunger, (b) A^omitus, (c) soiled 
diaper, (d) Avet diaper, and (j) unknown reasons, as in the stud^^ of last year. 
Each period of nursing care Avas similarly plotted using a straight red line, 
above AAdiich Avas placed the number of minutes of care. ‘'Nursing care^’ Avas 
again used as a rather general term including the time spent changing diapers, 
taking temperatures, or offering Avater, as Avell as the feeding time spent in the 
mother’s or nurse’s arms. HoAVCA^er, records Avere kept of the actual amount 
of time each baby spent in his mother’s room, so that the time spent in baby- 
tending by the nurses could be computed. Tliese Avork charts gaA^e the data 
wliieh Avere analyzed for this report. 


RESULTS 

The average number of babies occupying the nursery each day AA^as eighteen, 
AAdiich is tAVO less than Ave had last year. The average number of minutes of 
crying for each baby in tAventy-four hours Awas 55 minutes, a decrease of 51.4 
per cent in the figure of 113.2 minutes determined in the study of 1944. Each 
baby had an average of eighteen crying spells each day; 5.7 (31.4 per cent) 
of these spells lasted for more than 3 minutes. This was someAvhat higher than 
the aA^erage of four prolonged crying spells obserA^ed last year in the study of the 
iieAAdy born babies in the home.^ 

TABLE I. Number of Crying Spells Per Day for Each Cause Duiung the Studies in 

1944 and 1945 


CAUSES OP CRYING 


YEAR 

NUMBER 

OF 

babies 

PER DAY 


TOTAL 

SPELLS PER DAY 


PROLONGED SPELLS 
PER DAY* 

1 HUNGER 

YOMITUS 

SOILED 1 
DIAPER 

AVET 

DIAPER 

UNKNOAVN 

REASONS 

HUNGER 

UNKNOAVN 

REASONS 

1944 

50 

o4o 

0 

92 

204 

412 





(32.6%) 

(0.6%) 

(S.7%) 

(19.2%) 

(38.9%) 

(55.3%) 

(19.8%) 


1 

6.9 

0.1 

l.S 

4.1 

S.2 

2.2 

0.8 

1945 

IS 

137 

5 

25 

SS 

115 

61 

26 



(37.0%) 

(1.4%) 

(6 8%) 

(23.8%) 

(31.1%) 

(44.2%) 

(22.2%) 


1 

7.0 

0.3 

1.4 

4.9 

6.3 

3.4 

1.4 


♦ Stndv in 1944 on prolonged spells of crying was made in the homes shortly after the 
ipft the hospital. In 1945. this study was made while the baby was still in the hos- 
pital Crving for more than three minutes was considered prolonged crsdng. 


AVhile the determination of the cause or causes of each ciying- spell still 
depended on the personal .iudgment of each observer, since the observers were 
more experienced, the information was undoubtedly more nearly accurate than 


S. 
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Uiat obtained in the more casual study of 1944. This may accouid, lor the 
increased number of instances in which there were multiple reasons lor crying. 
^Yhercas each baby had only eighteen spells of crying per day, twcifty reasons 
for ervinn- were listed daily for the average baby. The number of crying spells 
in thc*nur.sery per day for each cause is shown in Table 1. In the investigations 
of both years, hunger and unknown reasons led the list ol causes of crying; 
hut this year the incidence of crying spells due to luuiger exceeded those due 
to unlmown causes. Unknown causes were listed in 22,2 )ier cent, of the juo- 
longed episodes of ciying. This number should he comjinred witli 19.8 per cent 
in the study made of the children in their homes in 1944.^ lluugcv, on the 
other hand, accounted for 44.2 per cent of the jirolongcd s])clls of crying in the 
nursery, whereas in the home the mothers estimated this figure at 55.3 per cent. 
In studying the numlicr of minutes of crying for the total group per day 
ascribed" to each cause (Table II) wc found that hunger caused 53.2 per cent 
of such time and that unknown reasons, the next highest factor, dropped dorni 
to 23,3 per cent. 


Table H. Mixtjtes of Crying Per Day ior Each Cahbe DnuiNfi the Studies in 

1044: AND 1015 


1 

; NUMBER OF | 


CAUSES OF crying 


YEAR I 

BABIES 

1 PER DAY 

1 

HUNGER 1 

i 

VO.MITUS ^ 

SOILED ] 
DIAPER 1 

WET 

DIAPER 

UNKNOWN 
, REASONS 

1944 

50 

2,024.2 

(55.0%) 

20,7 

(0.5%) 

474.8 

(8.3%) 

l,lC9r9 

(20.6%) 

2,000.6 

(35.1%) 


1 



0.5 

23.4 

40.0 

1945 

18 

533.7 

(53.2%) 

5.2 

(0.5%) 

r >4.2 

(fi.4%) 

160.2 

(10.0%) 

233.3 

(23.3%) 


I 

29.0 

0..3 

.3.0 

9.2 

13.0 


^Yllercas all of the values for the study in 1945 'were less than those for 
1944, 4ve found considerable change in the percentage of crying for which each 
cause was responsible. Thus, while in 1944, hunger accounted for 35.5 per cent 
of the minutes of crying each day, this figure rose to 53.2 per cent in 1945. 
While the amount of time due to unknown reasons was 35.1 per cent in 1944, 
it dropped to 23.3 per cent in 3945. This may be interpreted to mean that the 
ameliorating regimen stopped much of the ciying due to unknown, perhaps less 
compelling causes, whereas it was unable to quiet babies under the influence of 
a basic demand like hunger. 

During the process of analyzing the data, the sum of all the minutes of 
ci>5ng of all the babies for each hour of the day was determined. From this 
material the average amount of crying for each baby per hour was calculated. 
We have summarized these data in Fig. 1 and have included the hourly distribu^ 
Uou of cpdng during the study in 3944. The general reduction in crying demon- 
strated clearly in Pig. 1, But in two periods of the 

ca> in . , from eight to ten o'clock in the morning and in the evening, two 
new peaks of crying appear in the graph. Both of these may be explained 
n e musing routines. After the nurses receive tlie morning report at 7^30 
A.K., they come into the nursery to give the babies their morning care. The 
muses take the babies^ temperatures, clean them, weigh them, and put clean 
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clotliing on them. During Uiis process oacli baby is nioroiigiiiy awakened, after 
which lie is pnt back into liis crib to wait until 10 a.m. Ujv feeding.^ is 
obvious that crying might increase at that time. In tlic evening any )a ncs n lo 
become hungry or uncomfortable must await clcpartiu-e of visitoi-s ami routine 
care of the mothei-s before they can be taken into their mothers’ rooms for com- 
fort or feedina. We feel that these two periods of crying, which cscccd the 
con-espoiiding periods in 1944, can lie corrected iiy appropriate changes in the 
nursery routines and that willi this modification we can still further reduce the 
amount of crying in the ne\vborn inirscry. 

The hourly amount of nursing care given each baby was calculated, and 
these figures wci'c plotted against the amount oi crying in the same Ijoui.s. Dii.s 
is shovm in Fig. 2. The spacing of the i)illars of niu'sing care which indicate 
feeding times is now nearly equal, an improvement over the graph made from the 
study in 19-i4 where it was unequal. However, the reciprocal relatioiiship 1)C« 
tween crying and nursing care is still evident. 

By comparing Fig. 2 with the graph made from the study in 1944 the 
increase in the total amount of nursing care j.s evident immediately. By actual 
calculation we found that each baby in the nursery lliis year received five and 
one-half hours of care each day. This is seventy-tlirce minutes moro than the 
dailj' nursing care given each bab}^ in 1944. 

However, so far in our calculations nui*sing care has included the amount 
of time spent by the babies in their mothers’ rooms, so that this five and one-half 
hours of nursing care were not entirely given hr the student and graduate nurses ; 
much of it was provided by mothei^. In order to calculate the acti?al amount 
of professional care given to babies it was necessary to find out tlie time speiit 
by each baby in his mother’s room. Study of this factor revealed that tlie motlier 
alone cared for the baby for 3.6 houi‘s daily. Subtracting this 3.6 hours from 
5.5 hours, we find that 1.9 hour eacli day was devoted to eaeli baby by the nurses. 
Similar calculations reveal that in the 1944 study 0.7 hour each day was devoted 
to each baby by the nurses. Wlien only 0.7 hour of nursing care was given daily 
to each baby, the average infant cried 113.2 minutes per day. IVith an increase 
to 1.9 hours of care the erjung time dropped to 55 minutes. 

It may be of interest to know that during the 1945 study 79.3 nurse hours 
were available each day. These hours are exclusive of those of the supemusor 
and those of the personnel in the milk laboratory. It is ea.sy to calculate from 
this that the actual amount of time spent by the nurses with the babies each 
day was 43.1 per cent of the available time. 

The question may be asked how many times does the nurse pick up the 
\ show fifteen times. In 89.S per cent of the times that 

the baby was picked up, the care given took longer than three minutes. Hence, 

^ ^ for any purpose, it can be expected 

to take her longer than three minutes. 


CO:WMEXT 

erv f ei^nng problems we Jiave assumed tlie 

. )orn balij as an individualized form of self-expression, used 
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as a signal of need to whomever takes care of liim. The cry occurs in response 
to extrinsic or intrinsic stimuli. 

By making changes in the nursing and floor routines, adding more nurses, 
and individualizing the care, ciying in the neonatal period was reduced 51.4 
per cent and we estimate that as a result of this study more clianges in the 
nursing routines may come wliich can further improve the babies’ comfort dur- 
ing the sta}^ in the hospital. 

It was found in a previous study^ tliat barometric iDressure migiit possibly 
liave some effect on the amount of ciying, but since the barometric pressure was 
consislcntly higher during the study in 1945 than in 1944, and since we had a 
deci'ease in the amount of crying in the 1945 study, this factor cannot have 
been of any great significance. 

Hunger and unknoum reasons remain the most important causes for crying. 
It is apparent fi'om the increased percentage of the ciying for hunger that this 
factor must be treated appropriately by feeding tlie baby when he sliows the 
need for food. Such treatment Avill require modifications of nursery routines 
in most institutions. However, it will still be possible, by pajdng more atten- 
tion to the cry, to reduce the amount due to unknouTi reasons. This will mean 
more indhddualization in the care of each baby. 

The actual amount of daily nursing care was 1.9 hours for each baby this 
year in contrast to the meager 0.7 hours last year. Considering the helpless 
condition of a newlj^ born babj", we feel that increasing the amount of effective 
nursing care available to these infants is justified. IVe seem to be approaching 
the optimum, but still further clianges will decrease the crying. 


SUMMARY 


A study of the ciying in the nursery for newl^^ born babies at one of the 
Jiospitals in Rochester, Minnesota, was done after making more nursing care 
available and individualizing the babies’ care. The study was based on data 
obtained from continuous observation for eight days. 

The average amount of crying for each baby was 55 minutes each da}^ in 
contrast to 113.2 minutes during the studj^ in 1944. The average number of 
times each baby cried daily was eighteen, of which 5.7 were prolonged spells, 
that is, ciying lasted more than 3 minutes. 

Hunger led the list of causes for crying, but unknown reasons was close 
liehind. Wet diaper, soiled diaper, and vomiting remain in that order as minor 
causes of crying. 

Tlie actual amount of nursing care given each baby daily was 1.9 hours in 
contrast to 0.7 hours during the study in 1944. This was 43.1 per cent of the 
available nursing time. 
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T he reading of the article, “Intravenlricnlar Peiiieillhi ; A Note of 

having aroused intciest in the possible deleterious cficct of penicilnn 
on the central nervous system, it was decided to observe the eflect on dogs of 
intracisternal injections of the drug, and the following experiment was begun. 
Shortly aftenvard, Walker and John.soir’ publislicd further work along tlie 
same lines, and this report constitutes a corroboration of tlieir findings and tlie 
I'ecording of certain additional observations not included in theii aiticle. 

Dogs were lightly anesthelijied with intravenous penlotlial sodium, and 
observing the usual aseptic precautions, intracisternal taps were executed. These 
were done at Iwcntj^-four to forty-eight hour intervals, and on each occasion, in- 
stillation of the test solution was preceded In* withdrawal' of a corresponding 
volume of cerebrospinal fluid. Reactions following each instillation were noted, 
and the cisternal fluid was examined. 


The control expezfments were performed on six dogs, average weight 23.5 
pounds. Injections were of 5 c.e. steidle normal saline solution, each animal 
receiving from five to seven injections. From a total of thirty-eiirht injections, 
five instances of brief stiffening of tlie extremities and sometimes of the neck also, 
lasting for only a few minutes, were noted in tliree dogs. No convulsions oc- 
euTred, nor were other reactions observed. The cerebrospinal fluid showed only 
irregular slight increases in leucocyte content, with the predominant cell being 
of the mononuclear variet}^. Higher rises on a few occasions mixy have been due 
to infection and were concurrent with the only positive Pandy reactions and 
sugar content alterations seen in the seifes. Two of the dogs were sacrificed and 
autopsies were done. Histologic changes were not obseiwed in the brains, ceiwical 
cords, or meninges. 

The second group of animals consisted of six dogs, average weight 20.3 
poimds. Instillations were of 5,000 imits of penicillin in 1 c.e. sterile normal 
saline solution. One dog received five such injections; another, eight; a third, 
nine; and the remaining three, ten each. From a total of fifty-two injections, 
there occurred a total of ten (19.2 per cent) convulsive reactions of which six 
veie mild (e.g., facial twitchings, snapping of jaws, frothing, defecation), and 
tie remaining four, minimal (e.g., facial twitchinss udth or without frothing). 
No concisions occurred with the first dose of the drug. Two of the six dogs 
— ^ comulse. The number of leucocytes in the cerebrospinal fluid was 
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again not elevated above that of the control series. No abnormalities were 
discovered with the Pandy or Benedict reactions. Pathologic sections were 
not remarkable in two of the dogs, of which one had liad convulsions, and one 
had not. Another dog showed a minimal meningitis, plus a rather profuse 
hemorrhage into one of the lateral columns of the cervical cord, in which the 
red blood cells were accompanied by numerous, small round cells and macro- 
phages, and a few polymorphonuclear leucocytes. A fourth dog showed, in 
several areas over the cerebral cortex, minimal subarachnoid accumulations of 
small round cells and polymorphonuclear leucocytes, together with several small 
areas of hemorrhage into the cer^dcal cord. The fifth dog shoAved a minimal in- 
flammatory process invohdng the pia-arachnoid, together with a hemorrhage 
into the brain substance extending caudad from the rostral part of the medulla. 
The sixth dog supplied the only instance of an acute purulent meningitis, the 
process involving the pia-arachnoid, chiefly over the inferior portion of both 
temporal lobes, but extending also oA^er the frontal, parietal, and cerebellar lobes, 
bilaterally. The exudate consisted in large numbers of polymorphonuclear 
leucocytes, among which Avere manj^ eosinophiles and some mononuclear cells. 
No bacteria were demonstrated in the sections. 

The third gi’oup of dogs consisted of four animals selected, after a rest period 
of fiA^e days, from the control group. Average weight Avas 23.5 pounds, and 
individual states of health appeai’ed excellent. One dog receiA^ed eight injec- 
tions; the other three dogs receded nine injections each of 10,000 units of 
penicillin in 2 c.c. sterile normal saline solution. From a total of thirty-fiA^’c 
injections, severe convulsions (although not so Auolent as those noted in the 
fourth group) Avere observed in seA^en instances, a modex'atelj^ seA^’ere conAmlsion 
in one instance, and mild conAOzlsions in sixteen instances, for a total incidence 
of twenty-four reactions, or 68.6 per cent. Again no convulsions occurred with 
the fix's! dose of the drug. No dog in the gi'oup failed to convulse. The cerebro- 
spinal fluid did not differ, significantly, in leucocyte content from that of the 
control series, nor were globulin and sugar contents appreciably altered. 
Post-mox'tem studies revealed no lesions in three of the dogs, but in the fourth, 
a small area aaus found in the cerebxul cortex in AAdiich there aaus modei'ate 
pei'iAUscular cuffing by round cells, together AAuth a fcAV scattered cells of similar 
type in the subai'achnoid space. 

The fourth group consisted of only tAvo dogs, one of AAdiich received two 
injections of 100,000 units of penicillin in 5 c.c. sterile normal saline solution. 
The other dog received similar doses four times in the lumbar region, tlie fifth 
dose being administei'ed by the cisternal route. Since no cerebrospinal fluid 
could be obtained at the time of any of the lumbar injections, it is doubtful that 
the drug reached the subai'achnoid space in these instances. Although anes- 
thetized, both dogs whimpered as if in pain during intracistexTial instillation 
of the penicillin. SeA^ere conAmIsions, beginning tAA^o minutes after injection, 
occurred after the second injection in the first dog; in the second dog, no reaction 
followed four lumbar (intramuscular ?) injections of the drug, but convulsions, 
equally severe, began seven minutes after the first intraeisternal injection. Con- 
vulsions in both dogs began as facial tAvitchings, followed in rapid progression 
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by generalized seizures, consisting of violent clonic movements of the cxti'emities 
and neck, with forceful striking of the head against the concrete flooi*, snapping 
of the jaws, excessive salivation, defecation, labored respirations, cyanosis, and 
apparent blindness. Death followed the convulsions of the first dog, while the 
other remained moribund for seventy-two hours and was sacrificed. Cerebro- 
spinal fluid studies were loo inadequate to permit conclusions to be dra\ra. Post- 
mortem examination of the first dog revealed only moderate congestion of the 
meningeal vessels. Numerous small infarcts were found, however, throughout 
the brain and cervical cord of the second dog, especially in the medulla and 
cervical cord, and in these areas were noted a few small round cells, some of 
them forming a perivascular cuff. Tlicre were, in addition, several subarachnoid 
accumulations, all minimal, of small round cell.s, plasma cells, and occasional 
polymovphonvTcIcar lev\cocytes. 

It was noted that all convulsions, rcgardlG.ss of degree of severity, were 
preceded by a sort of aura in which the dog appeared preoccupied, stared 
vacantly, loweved Ws bead, and ii disturbed, snapped irritably at the aggressor. 
During those convulsions sufficiently’ mild to permit maintenance of equilibrium, 
vision seemed seriousty impaired, so that the dogs collided repeatedly^ with 
obstacles in their paths. Siglit was restored at tlie end of the convulsion. A 
period of extreme apprehension and excitability^ followed most of the convul- 
sions. 

CONCLUSIONS 

1. Convulsive reactions to intracisiernally’ administered commercial 
penicillin were observed in dogs, corroborating reports in the recent literature. 

2. Histopathologic studies revealed several instances of hemorrhage into 
the brain substance, with multiple cortical infarcts in one animal. Also noted, 
was the occurrence in several dogs of minimal meningitis and perivascular round 
cell cuffing, as well as one instance of acute purulent meningitis. 
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GALACTEjMIA 


Alton Goldblooim, ]\r.D., and Helen Fried^un Brickman, M.D. 
Montreal, Canada 

I N 1917, Goppert^ described a chronically ill child, with a background of liver 
disease, wlio was found unable to tolerate galatose and who thrived only when 
lactose was removed from his diet. In 1935, Mason and Turner- presented a 
similar case Avith extensh^e carbohydrate studies, and more recently Norman 
and Fashena^ presented a third. Tavo more cases hitherto unpublished are in 
the records of the Harriet Lane Home."^ A sixtli case lias recently been published 
by Mellinkolf and associates^ and a scA-'enth case has been reported recently bj" 
Bruck and Eapoport.^^ We shall descri))e tAA^o additional cases in AAdiieh this con- 
dition occurred. The metabolic anomaly found in these childre]i is undoubtedly 
rare, but it probably occurs oftener than the paucity" of records AA^ould suggest. 
A composite picture of this sjnnptom complex includes (1) athrepsia AAuth insati- 
able hunger, (2) hepatomegal.y, (3) lamellar cataracts, (4) galactosuria, and (5) 
mental retardation. All but the last are probably constant findings. This condi- 
tion should be considered as a possible diagnosis AAdienever hepatomegab", inani- 
tion, cataract, and melituria are encountered in young infants. Tlie diagnosis 
is readily made if the reducing substances in the urine are properly identified. 
We present tAA^o patients in AA^hom these features AA^ere found. These eases aatII be 
discussed AAuth regard to present concepts of galactose metabolism and of gal- 
actose cataractogenesis which are uoaa^ briefly reAueAved. 

Endogenous galactose occurs in certain constituents of nerve tissue, the 
galactolipids or cerebrosides. It is not ImoAATi hoAV they fimction and hoAV 
necessaiy they are, but some AAU'iters consider them essential, and the}^ argue 
teleologically that galactose exists in milk so that the nursling may use its 
a Available galactose in the formation of neiwe tissue, especial^ in the mj^eliniza- 
tion AALich occurs at a rapid rate in the first six AA^eeks of life.~ It is possible 
that the body can synthesize galactose for this purpose. Certainly galactose is 
sATithesized in the lactating breast.® 

Exogenous galactose is ingested chiefly or entirely as one fraction of the 
lactose molecule in milk. Absorption of galactose takes place in the small 
intestine. This process is tliought to consist of a phospliorylation of the sugar 
in the intestinal mucosa, Avhicli increases the gradient of diffusion of tlie sugar 
into the mucosal cells. This is an aetiA^e physiologic process as it is AAflth glucose . 
and not the mere physical diffusion by AAdiich all other monosaccharides enter 
the portal circulation. The absorption of galactose is someAA’hat more rapid 
than the absorption of glucose. The process is limited quantitatively and the 
simultaneous absorption of one sugar inhibits to some extent tlie absorption of 
the other.® 

From the Department of Paediatrics, McGill University, and the Children’s Memorial 
Hospl^l,^ Montreal^ Seventy-Sixth Annual ^fepting: of the Canadian Medical As.sociatfon. 
Afontreal, June 14, 1945. 
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The galactose pvoecccls to the liver wliere it tindergoes conversion to 
glucose and to glycogen. The intermediate steps by wlueii thi.s occ‘ur.s arc not 
fullv known. Glucose -1- phosphate and galactose -1- phosphate are botii 
present in the liver during galactose assimilation, althou-xh there, is no_ progres- 
sive accumulation o£ the latter phospiiale. There is an increase in reducing phos- 
phoric esters, particularly glucose -G- jihosphale. Tlic increased ghieosc con- 
tent oi the liver duriiijr galactose assimilalion ^vonl(l seem to deiaonstvale the 
couversiou of galactose to glucose. All of tlic above-mentioned sui>stanccs 
probably participate in this couversiou. It is doubtful whet her glycogen foinia- 
tion takes place only after the galactose has become converted to glucose*, for the 
glycogen thus formed varies in certain rcsi)ects ivom that iormed directly from 
glucasc: the molecular nhe of the former corres])onds to 18 glucose units, 
^Yhereas that of the latter corresponds to 12 glucose units, and, once formed, 
the former undergoes glycogeuolysis more slowly than tlic lalier.^^ An enxyme 
system in the liver for the conversion of galactose into glucose and glycogen 
has been inferred lint not demonstrated. Tlie normal liver can convert galactose 
at a certain rate; the galactose tolerance tost lias thus ])eeome used as a measure 
of liver function. 

The galactose not assimilated by tlic liver remains in the blood and can be 
demonstrated in the systemic circulation. Its fate thereafter, apart from excre- 
tion by the kidnej^s, is disputed. It lias been shown tlml a frog spinal cord can 
metabolke galactose faster than glucose when it is at rest and slower than 
glucose when it is being stimulated.^ Galactose can be utilized by diabetics 
and has an antiketogenic effect.^-* There i.s a dih’erenee between the aiderial 
and venous levels of galactose during galactose assimilation.® Finally the liepat- 
ectomized dog is able to metabolize certain amounts of galactose.^'* These facts 
suggest the possibility of extrahepatic utilization of galactose; liowever, this 
probably does not occur on any large scale. Galactose produces a steeper and 
liigher rise in the I’cspiratory quotient than does glucose.^'^ This suggests that, 
either at the hepatic level or in the tissues, galactose is utilized apart from being 
converted into glucose. The galactose remaining in the arterial blood is excreted 
by the kidneys even at a low blood concentration so that there is no appreciable 
lenal threshold for galactose. It has been found that the renal tubules of the dog 
absorb about 40 per cent of the galactose that appears in the glomerular filtrate.^^ 
The interest in the relation between galactose and cataract formation began 
in 1935, ^'ith the accidental finding in an unrelated experiment that cataract 
Qe^ e ope ^ in all rats that received a 70 per cent lactose ration.^® Ttoee years 
eai ler iih;v and associates^' had made tlie impoidant observation that galactose 
a iiect toxic effect on lens epithelium cultivated in vitro. Feeding a higli 
„a actosc lation became the standard method of producing cataract in ‘experi- 
•ic oecuiTing as a result of galactose administration are 

fi,« microscopic elianges involve finst the cortical fibers near 

ItncalU the nucleus. Maero- 

iu tiic hj-peremia, then the appearance of fluid droplets 

P P a le}]s tissue, and eventually opacity sets in under the capsule 
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and in the central unclear portion.^®* Some workers^®' found senile su- 
ture lines. The permeability of the lens capsule has been variously found 
increased^^ and decreased.^- The precise changes vary with the species and age 
of the animal utilized. For example, j^oung albino rats develop nuclear cataract 
and older rats develop cortical cataract.-® On withdrawing galactose the cortical 
opacit}’' may clear, but nuclear opacity remains.-'* 

The chemical changes in the lens following galactose administration have 
also been studied. There is an increase in total ash with more sodium, calcium, 
sulfate, and carbonate, but less potassium, phospliate, and chlorine. The water 
content increases. The anions increase more than the cations.®^ The organic 
changes, however, seem to reflect more closely the essential disturbance. Ga- 
lactose causes a loss of glutathione, cystin, and vitamin C from the lens; the 
reduction in the sulfhydryl and vitamin C content precedes any sign of cata- 
ract.*^® The electrical potential in young rat lenses rises in the central portion, 
a phenomenon which accompanies loss of oxidation-reduction systems and a 
decrease of metabolic activity.®" It may be noted that many of these changes, 
such as the rapid development of senile suture lines, the type of mineral content 
change, the loss of sulfhydryls, and the rise in electrical potentials, are mani- 
festations of tissue senescence and death and are similar to Avhat occurs in senile 
cataract. It has not been demonstrated that any of tliese changes are specific 
for galactose-produced cataract. In other words, galactose poisons the lens, thus 
confirming the original in vitro observation by Kirby and associates.^" There is 
no reason to believe that any of these changes explain the action of galactose. 
Thus it might be preferable to think that the sulfhydryl content of the lens has 
dropped because the lens has been damaged rather than that the lens has been 
rendered cataractous because of the sulfhydryl loss. 

The reputed influence of galactose upon calcium metabolism, plus the well- 
Imovm incidence of cataract in certain disorders of calcium metabolism, have sug- 
gested to some workers®® that the explanation of galactose cataract may lie 
near-by. There has been no general agreement upon the numerous theories de- 
veloped in this field. 

*Case 1. — G. U. This child was first seen when he was 6 months old. He was the 
second child of young parents in good health; the first child was considered normal. The 
delivery was at term and not unusual. The baby weighed 7^2 pounds at birth; he soon be- 
came jaundiced and remained so for two or three weeks. The baby was always considered a 
feeding problem; he often refused feedings, cried a great deal after meals and before bowel 
movements, and frequently had a distended abdomen. He did not vomit, however, and onlj" 
occasionally had loose watery stools. Frequent formula changes reflected these difficulties: he 
had been nursed for the first three weeks and was then given various formulas of evaporated 
milk, cow^s milk, and condensed miffi. Because of his failure to thrive, he was brought to 
Montreal and admitted to the Children’s Memorial Hospital on April 25, 1939. 

Physical examination revealed an irritable, emaciated, male infant who weighed 8% 
pounds, only one pound above birth weight, and who seemed to be younger than his age of 
6 months. There was a marked lack of muscle tone. The eyes showed bilateral cataracts 
with dense central opacities. Nothing unusual was found on examination of the upper 
respiratory tract or the thorax. The liver was enlarged, the edge reaching below the umbilical 
level. The tip of the spleen was just palpable. 

Patient on the service of Br. Alan Ross, presented here with his kind permission. 
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Fig”. 1. — Total blood sugar values following ingestion of 1.75 (Jm. of glucose per kilogram of 

bodr weight. (G. D. May 2, 19390 
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The laboratory findings were tlie following: The blood Wassermann and Mantoux tests 
were negative. The red cell count was 4.5 niillionj the lienioglobin, 14.3 Gni. per 100 c.c., 
and the white cell count, 23,000. Specimens of urine showed albumin in amounts varjdng 
from 75 to 400 mg. per cent and occasional leucocytes and hyaline casts on microscopic ex- 
amination. No bile, urobilin, or acetone was found. The most arresting laboratory finding 
was the urinary sugar, which ranged from 1 to 3 per cent. The fasting blood sugar was 
59 mg. per cent. 

The indirect Van den Bergh was 3.0 units; the direct, 0 units. The blood calcium was 
10.2 mg. per cent, the phosphorus, 4.8 mg. per cent. There were 30 mg. per cent of non- 
protein nitrogen in the blood plasma. There were 5.6 Gm. per 100 c.c. of total protein in 
the plasma, of which 4.62 Gm. per 100 c.c. were albumin, 0.52 Gra. per 100 c.c. globulin, and 
0.46 Gm. per 100 c.c. fibrinogen. The blood cholesterol was 125 mg. per cent. Boentgeno- 
graphic examinations of the chest and skull revealed nothing remarkable. The bones were 
generally decalcified. 



Fic 3 —Total blood sugar values following ingestion of 1.75 Gm. of galactose per kilogram of 
body weight. (G. D. May 23. 1939.) 

The melituria raised the question of diabetes. But when repeated examination of the 
baby’s glucose tolerance (Figs. 1 and 2) failed to confirm this diagnosi.^;, it was suggested 
that this case might be similar to the case reported by Mason and Tumer.2 Identification 
of the sugar in the urine was therefore undertaken. V'lien subjected to the action of baker’s 
veast the sugar did not ferment. The reducing power of- this sugar was not increased by 
acid hydrolysis; this ruled out the presence of disaccharides. Osazone crj^stals were then 
prepark which were identical with those of galactosnzone. Mucic acid crystals identical witl» 
those prepared from galactose were obtained. 
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XMulo tU. WcntUy o£ tl.o rclu-ing .M.l.tn.u.o in the un.w «n. thus he n, estnhl si cd 
.B gukcto^c, a striking defect in the ehihlN gnlneto.- tolernnee „n. den.onst rated by n tunc 
irr ®UkU the blood gnlactose reached a peak of r.<^S n>g. i-er cetil and vvas .st« 1 a .o^e oOO mg. 
per cent t\so awl one half Uoutb rrftet the ingestion of galaoto-e (Fig. d). Tins hjpergalac o- 
Lia and the galactosuria ncre acepted as proof of the bain’s intolcnrnee to galactose. 
Studie- of the child’s carbolndratc mctaboli-m, cairicd out along the line, followed !>> Mason 
\\w\ Tumor^ ure reported in doteil. 

Cour^r — On the of tlie diaj»iiOMs «»f iiitoU*rnuec. the eluhl was gi\en a 

lactose free diet, conM^ting of cereal, Aceotalde, >olk, and a fornudu made from Kobee 
(a proprictar\ ^ovbcan flour) and corn <\rn]K Tlie M)j:ar and albumin \\ere found to Iiavc 
.bsappeared from the urine three da>s later. The child then bejeau to thrue; and in ?pite 
of several attacks of otitib media requiring sulfonamide therap> and numerous myringotomies, 
he gained four pounds in the next three mouths. He continued to do \sell in spite of mumps, 
cliicken pox, and further respiratory infections^ including pneumonia at least twice. He spent 
seieral months in a convalci^cent hospital, and two weeks in a contagious di’^ease lio'^pital 
when suspected of having pertusMS. ^Vhen the child leturnccl to the Children s Memorial 
Hospital at 14 months of age, it was found that hi'- b^er was a little smaller, the cataracts 
were possibly less dense, and the Van don Bergh had become normal. The bones were still 
quite decalcified, although the fontanel had dosed. VChen IS months old, the child weighed 
20 pounds, had five teeth, but was still unable to sit alone. He could apparently sec rao\ing 
objects and vroulci reach for them. The cataracts were now definitely lo^s dense than on 
admission. The U\er was only 1 cm. below the coital inuigin. The child was discharged at 
the age of 20 months on a lactose-free diet, consisting of egg, moat, fruity vegetables, cereals, 
and gelatin puddings made without milk, with a supplerucnt of dienlrium phosphate and 
adequate vitamins. 

When 6V2. jears old, the boy was readmitted to the Children's Memorial Hospital on 
Mai .^1, 104 . 5 , for observation and for treatment of the cataracts which had persisted. He 
had adhered strictly to a milk-free diet in the inter\al. He had remained well until he 
contracted pertussi*? in Bef ember, 1044, In March 1045, he de\ eloped a choreiform disturb- 
ance, apparently mild, which subsided in a few weeks. His development had been slow. He 
sat alone soon after leaving the hospital, at about 20 months of age and began to walk at 
27 months of age. He began to talk at a later date and learned slowly. He could not see very 
well and was not skillful with his hands. He was not considered able to begin school. 

Physical examination repealed a well nourished active bo> fiV 2 years of age, who weighed 
48 pounds. Lamellar cataracts with a few peripheral striae were present. The edge of the 
liver could be felt 2 cm. below the costal margin. It wa*? difficult to assess the child in- 
telligence because of the impairment of vision and the presence of a speecli defect, but he 
was considered somewhat mentally retarded. 

The cataracts were needled and the lenses evacuated. 

Examination of the Hood ckemigtrj yielded the folloning information: the bilirubin 
Imel mas normal, the total protein 7.66 Gm. per 100 c.c. of nhieh 4.00 Gm. nere albumin and 
.yi Gra. were globulin. The prothrombiu time was within normal limits and a cephalin 
flocculation test nas normal. The long bones ae.e x-rajed and found to be normal. The 
ga ac o p o crance was re-examined (Fig. 7) and found to have improved somewhat since 
tile la<=t examination five ycar^ earlier (Fig. 4). 

Hint f’je first gIuco=e tolerance test (Fig. 1) a curve not unlike 

counled obtained, though the low fasting level was unusual. The latter, 

eleiation of blood ^cuff^r a glycogen storage disease; but an adequate 

n ' , ..... tesponse to an injection of epinephrine ruled tbis out, and con- 

Ss Ir " ^'-'P-gl'-eemia in J tolerance test and the absSce of 

normal limits. These finding ’’ feeovery to within 

gs were considered characteristic of a state of starvation: the 
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Fig. 4. ^Values for total blood sugar, galactose, and glucose following ingestion of 1.75 Gtn. 
of galactose per kilogram of body weight. (G. D. Jan. 30. 1940.) 



Fig, 5.— Values for total blood sugar, .galactose,, and glucose. Each heavy line along 
the abscissa represents the ingestion of a meal containing 200 c,a of milk and 10 Gm. of 
lactose. The arrow indicates the subcutaneous administration of 5 minims of a 1:1,000 solu- 
tion of epinephrine. (G. E, April 24, 1940.) 
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Fi&. 6. — ^^alues for total blood sujjar, galactose, and glucose. The arrow Indicates the 
subcutaneous administration of 5 units of insulin. The meal contained 200 c.c. of milk ana 
10 Gm. of lactose. (G, X>. April 25, 1940.) 
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cluld^s nutritional status was leniaming unsatisfactory and lie \\as still eating poorly Tins 
conclusion T\as justified by a noinial glucose cune obtained ten months later ulien good 
nutrition had been established (Fig 2). 

The identification of tlie urinary sugai as galactose and the demonstration of greatly 
impaired galactose tolerance (Fig 3) shoued that ^^e weie dealing with a case of galactemia 
A second galactose tolerance test eight months lateL the patient having been on a lactose free 
diet in tins intenal and now in greatly impio\ed health, appealed to shou that his toleiance 
for galactoee had increased somewhat, although it remained well below normal The blood 
sugar values at this examination (Fig 4) were fiactionated by fermentation with '^east 
Here a depression of the le^el of blood glucose accompanied the peak of the curve of the 
galactose fraction This was more marked than the coriesponding finding by Mason and 
Turner, 2 and much gi eater than the dejnesMon of blood glucose which galactose can apparently 
cause in a normal person ^ Epmeplirine raised tlie level of blood galactose a negligible amount, 
while it had the usual effect on blood glucose (Fig 5) Insulin lowered the level of blood 
galactose slightly, while producing the usual depiession of blood glucose (Fig 0). We did not 
obsei\e the elevation of blood galactose pioduced by^ insulin in Mason and Turner case, 
howeier, the first blood determination was unfortunately made as late as one half hour after 
the injection of insulin, so that any earlier rise would ha^e been missed 

When the boy was readmitted fiie yeais later, the galactose tolerance was examined again 
(Fig 7), It had improved, the peak value for blood galacto«;e was found to be 146 mg per 
( ent as compared with 240 mg per cent on the last examination (Fig. 4). 

*Case 2 — M D This baby was fiist seen when she was 3% months old The first child 
of healthy’^ young parents, she was delivered at home at full teim She weighed 6 pounds, 
appeared normal, and did not develop neonatal jaundice One subcutaneous injection of BCG 
\accine was admmisteied soon after birth The infant did poorly from the beginning; she 
^omlted a consideiable part of her intake and had fiequent watery stools She became ill 
with cough and fever twice in the first three months Because the grandmother was blind, 
the mother wonied about the baby 's eyes and watched them closely, but she noticed nothing 
unusual until the baby was 3 montlis old , then she thought she detected cataracts The baby 
was admitted to the Children’s Memonal Hospital* on Sept. 25, 1944, at the age of 3^ 
months, huMng gained only 12 ounces abo\e biith weight 

Physical examination revealed a pale, marantic, and irritable infant, who was poorly 
nounshed and de\ eloped and weighed 6 pounds, 12 ounces The heart and lungs seemed nor 
nial The upper respiratory' tract was not remarkable though there was a small amount of 
nasal discharge and a somewhat dull left eardium. Tlie abdomen was prominent, due evi 
dcntly to the great size of the Inei which reached almost to the iliac crest and extended 3 cm 
below the costal margin in the left midcl nicular line It had a <^mooth ‘surface and a hard 
edge Bilateial pinpoint cataiacts were piesent 

The laboratory findings were the following There was a moderate anemia, with 8 Gm 
of hemoglobin per 100 cc of blood The leucocyte count and differential were normal for 
the age The blood Wa^^sermann was negative, so was the Mantoux test, although the BCG 
laccination had been done only three months earlier A routine admission urinalysis disclosed 
a sugar content of 2 per cent. It was then suggested that tins child, with her hepatomegaly, 
ratal act, and melituna, miglit pi me to he anotlier ca‘se of galactemia 

Identification of the reducing substance m the uiine was accordingly cairied out 
Bakei ’s yea‘5t did not ferment this substance, which gave a positne mucic acid test and 
Melded galactosazone crystals It was thciefore concluded that the sugar in the urine was 
galactose The galacto-^e toleiance test (Fig S) supported a diagnosis of galactemia 
Further studies of the child’s carbohydrate metabolism were undertaken and are described. 

The lemaindcr of the unnan findings we^-e a mild albuminuria of 20 mg per cent, 
occasional red and white blood cel^, and granular casts, acetone and bile were absent. On 
the dav aftei admission a lumbar puncture was done becau‘;e of the extreme irritability and 


Patient referred Dr Abel Lax 
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the presence of a questionably full fonlnuel. This \ieifiojJ vpinul tlukl under normal pressure^ 
with no pleocytosis, a negati\e PaiHly^ and protein and eUloride‘' within normal limits. The 
spinal fluid sugar na*' 101 mg. per cent, more than twice tiio norma! Milue, (lion vwvh of 
this consisted of galactose was, unfortrinnlely, not determined.) The total level of hiViruhhi 
in the plasma was 0.4^15 mg. per cent. The blood cholesterol was 01.0 mg. per cent. The total 
plasma proteins were 4.44 Gm. per 100 c.o., r».00 of which wore albumin and 0.54 globoVm. 
Roentgenographs of the long bones demonstrated no dccivlcificalion. 



Values^ to ^ ^'^5 Gm 

Pital. At first slie was fed baMnas tggyolk pfu '’ admission to bos- 

the latter r,as taken poorly it was reSarod ^ s°>'tean flour formula. Because 

curds in Einger’s solution sweetened with nnJ, acceptable suspension of washed millf 

the urine one week after the new regime uaTbeL™'’’ xr disappeared from 

foe some time afterward^. She ha/rewirnV ^Nevertheless the baby did not do well 

roamed by fever, diarrhea, and debydratiL r/n particularly otitis media, accom 

feral administration of fluids, iudLing- plasmT’""/ chemotherapy, and the paren- 

for the purpose of collecting a 24-hour sneeilT a irame 

^cers on the thighs. These became deep and In 7 developed decubitus 

The baby s condition gradualh- impSd a„d 

™.glung 8 ponnds. The baby 'thrirfd at hoZ 1 the age of 5 months 

ere soon added purded vegetables beef f v” hospital, to which 

^-on and otitis media, - «Pper Lpi.rS' 
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At 91^ months of age she was readmitted for further study. At tliis time she weighed 
16 pounds, appeared very well nourished, had good color, could stand with support, and seemed 
to see quite well in spite of the cataracts which had perhaps regressed slightly, now appear- 
ing restricted to a 1.5 mm. central anterior opacity. The liver was somewhat smaller than 
on the first admission but still extended 5 cm. below the costal margin. Radiographs of the 
long bones still showed no decalcification. A prothrombin time of 17 seconds and a negative 
cephalin flocculation test demonstrated unimpaired liver function. The urinalysis w’as nega- 
tive. There was no essential change in the blood chemistry, except that the total plasma 
protein had risen to 6.66 Gm. per 100 c.c. the globulin dropping to 0.10 Gm. per 100 c.c., 
even lower than on the first examination. However, at one year of age the serum globulin had 
reached 1.62 Gm. per 100 c.c., a normal figure. 



9 , — Values for total blood sugar, galactose, and glucose. Each heavy line along 
the abscissa represents the ingestion of a meal containing 200 c.c. of milk and 10 Gm. of 
lactose. (M. D. Oct. 17, 1944.) 

Carbohydrate Studies . — A galactose tolerance test was carried out (Fig. S). The 
greatly impaired tolerance shown confirmed the diagnosis of galactemia. The sugars were 
fractionated according to the method of Maclagan.ss Here one noted an even greater depres- 
sion of the blood glucose than was observed in Case 1. The high fasting level of galactose 
was evidently duo to the fact that the baby received galactose test meals on the two previous 
days in technically unsuccessful attempts to study her tolerance and liad not yet excreted all 
this galactose. The meaning of the initial drop in the galactose level preceding the rise is 
obscure It was then demonstrated that when the child was given an ordinary diet containing 
milk the blood was never free of galactose and always had a low glucose content (Fig. 9). 
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Fig, Values for total blood sugar, galactose, and glucose following Ing^tlon of 1-75 Gin- 
galactose per kilogram of body weight, (M. P- April 10, 1945.) 



the Incre^Hftn* nf' total blood sugar, Each heavy line along the abscissa represents 

entirely^ of clurn^ meal. The total blood sugar in these determinations consisted 

May 25 19 4 presence of galactose having been excluded by fermentation. (M. D. 
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On the second admission, four and one-half months later, the galactose tolerance test was 
substantially unchanged (Fig. 10). At this examination, the blood sugars were followed for 
seven hours after the ingestion of galactose; the galactose then having dropped to 60 mg. 
per cent, the blood glucose was mobilized to a level slightly higher than the fasting level. The 
level of blood glucose during the course of a day w'hen the child received a lactose-free diet 
\^as then followed as a control to Fig. 9 (Fig. 11). This level proved to be significantly 
higher than wlicn the child was recei^dng lactose. The glucose tolerance test was then shown 
to be within normal limits with glucose administered both orally and in t raven ously.2i> ’A 
quantity of galactose (0.2 Gm. per kilogram), calculated to raise the blood galactose to a 
level corresponding to tliat reached when milk was drunk, was then administered intravenously 
immediately preceding an oral glucose tolerance test, and later, preceding an intravenous 
glucose tolerance test. The intention was to find out W’hich curve would be more profoundly 
depressed. The oral glucose curve was perhaps more affected than the intravenous glucose 
curve, but the point cannot be considered solidly established. 

COjMHENT 

Two athreptie infants with hepatoinegal}" and cataracts were found to 
excrete a reducing substance in the urine. This reducing substance was identi- 
fied as galactose. Feeding these children a lactose-free diet eliminated the ga- 
lactosuria and permitted them to thrive at a satisfactory’’ rate. 

Usage thus far has labeled the disease vuth the name of galactemia, which 
we believe is not adequately" connotative. Galactemia is not present when lactose 
is absent from the diet, but the metabolic error is always present. This error 
is the inability^ of the individual to metabolize galactose. Galactose cannot be 
utilized by conversion into gly'cogen but is apparently^ stored as such in the 
various organs and circulates as such in the blood. stream Avhence it is excreted 
through the kidney’^s unchanged. A suitable name for such a disease would be 
galactose diabetes, just as diabetes mellitus indicates glucose diabetes. Each 
name should connote a train of symptoms and events characteristic of the re- 
spective metabolic disorder. 

DISCUSSION 

Galactose diabetes as seen in infants usually" presents striking findings which 
should offer no difficulties in diagnosis. There is always failure to thrive and 
frequently intense hunger. Not only is lactose not utilized, but there is also good 
reason to believe that impediments to the utilization of gly^cogen exist at the 
same time and explain the liepatomegaly wliieh is marked until lactose is re- 
moved from the diet. The tissues are saturated with galactose and the blood 
level for sugar, consisting cbiefly of galactose, is high, and it would appear that 
the stimulus to glycogenolysis is wanting. Removal of lactose from the diet 
of such a patient relieves the intense hunger, permits growth, and empties the 
liver of the excess of stored gly^eogen. Blood sugar levels fall to normal limits 
and the sugar in the blood can be shown to be entirely" glucose instead of nearly^ 
all galactose as when lactose is present in the diet. 

The disease should be suspected and sought for whenever an infant mani- 
fests extreme hunger vdth failure to gain though tlie diet seems adequate, when 
there is hepatomegaly, cataract, and sluggish healing of damaged skin. Mental 
retardation was present in one of our cases and in several of tliose reported. 
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Fennentalion, osazoue. ana mudc aekl \os\s («MUc vcduGiu^^ .snlwtanee in the 
urine v-m soon identify it as siaiaclosc. Ketosis \s n(k a feature of disease. 

Here arc presented two udditionni patients eould not utilr/.c •inlaetose. 
Since the important steps in the intermediate metabolimn of this sugar, whicii 
make it availalilc to the organism, lake place in the liver, jirohably with the 
assistance of a specific oiixyanc svslcm as oiu; m)y nnstdmbly eonsuier 

the liver the site of the defect. The evidence iniplicalini- the liver is indirect. 
Massive hepatomegaly is a featnre of nil the cases reported to date, incUiding ovu’ 
o\ni; this may be only a nranifcslatiou of nbuorinal .storage secondary to tbo 
primary defect and does not prove liver disease per se ; this j)oini will be fnrtbci 
discussk. Goppert s' patient was icteric for the first eight months of bis lifo. 
In one of the Baltimore eases, autopsy revealed a mal formal ion of the li^cJ 
with acinar grouping of the liver cells.^^ In the case re])Ovled by Mason and 
Turner,- there was no positive evidence of liver dysfunction. Korman and 
Fashena^ report some initial delay in bromsnlfalein e>:cretion in Ibcir cuse^ but 
no other evidence of hepatic insufficiency. Jlellinhoff and associates" report a 
reversible clinical picture resembling liepntic cirrhosis aecom]>anying the ga- 
lactemia. Our first patient had iaiindice lasting about three weeks in the neo- 
natal period; our second patient showed no liver disturbance. It would appear 
that this anomaly may occur eitlier as part of tlie picture of liepatic insufficiency 
or as a single primary defect of liver function which wc assume to be located 
in the specific enzjTuc system which converts galactose. We feel that the two 
eases presented here fall into the latter class. 

It is noted that all eases so far reported, except our secojid ease, show an 
elevation of blood bilirubin ; but it is the indirect fraction only which is elevated, 
the direct being consistently normal. This feature has not hitherto been ex- 
plained but certainly does not suggest liver damage; it may be eoiTelated with 
the frer/uent finding of anemia as evidence of hemolysis. We liave no explana- 
tion for the occun'ence of a hemolytic anemia in this condition. 

Mason and Tuiiier^ pointed out tliat the enormous disturbance of nutritioxi 
occurring in these childien xras difficult to account for on a basis of deprivation 
of the organism of galactose, which amounts to so small a proportion of tbe 
expected carbohydrate intake. They postulated that the mechanism for lo%ver- 
ing the blood sugar by its storage in the liver as glycogen operates in response 
to an elc^ation, not of the blood glucose alone, but of the total blood sugar; but 
it can act in these eases on glucose oxd}" because galactose cannot be converted. 

ns lesults in an excessively low level of blood glucose. Tliey demons toted 
such a continuously low blood glucose in their patient when his diet contained 
actosc, and they attrilmted his failure of nutrition to this relative glucose stan’a- 
ion. e ^re in agreement with this vieiv and have demonstrated in both of our 
pa lents a sti iking h.^Tioglyeemia accompanying the hyn^crgalactosemia produced 
y eedings, the blood glucose I’eaching zero on one occasion. 

Un ^ of t}]e patliogenesis is correct, the liver enlargement may w^ell 

A-r and Tinner^ suggest, to the excessive formation and storage 

h.ypergalactosemia. If so, one would expect the 

P to disappear wlien lactose is removed from the diet. In our cases. 
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the size of the liver decreased rather slowly, remaining somewhat above normal 
after six months of treatment in our second patient and after five years in our 
first patient. This suggests that glycogen storage may be only partly to blame. 
Norman and Fashena^ suggested that storage of something else might occur ; fat 
for instance, or even galactose. The fatty infiltration such as occurs in relative 
carbohydrate starvation should also disappear more rapidly. It seems entirely 
possible that some storage of galactose as such does occur, for we found galactose 
in tlie urine and blood as late as one week following removal of lactose from the 
diet. This, of course, might indicate storage in the tissues rather than in the 
liver; but Norman and Fashena noticed a sudden increase in the size of the 
liver the day after a large dose of galactose was given. However, galactose 
storage is equally unsatisfactory as an explanation of the hepatomegaly remain^ 
ing one 3^ear later. The absence of anj^ signs of hepatic insufficiency in the 
cases under prolonged treatment makes it unlikely’' that fibrotic clianges in the 
liver may have supervened. Liver biopsy is not available as a means of in- 
vestigating this problem; for, before good nutrition has been established by a 
lactose-free regime, it is a hazai'dous procedure, and after this has been estab- 
lished, it would no longer give the necessaiy information. Thus the full nature 
of the hepatomegaty remains unexplained. 

It is altogether likety that the blood glucose is depressed in the presence 
of hjqDergalactosemia through the mechanism of glycogen formation in the liver, 
as suggested b}’’ Mason and Turner,^ and discussed herein. Yet we maj’' consider 
the possibilitj’' of another mechanism, perliaps accessorjL Tlie rate of absorption 
of glucose is slowed bj’- the simultaneous absorption of galactose, the intestinal 
mucosa being able to accept onty a limited load. During the ingestion of milk, 
the quantity of galactose made available would be too small to affect appreciably 
the absorption of glucose derived from the other food taken. But since the 
diffusion gradient of monosaccharide from the mucosal cells into the portal blood 
must be lessened bj" a hj^’pergalactosemia, it is reasonable to suppose that tlie 
rate of absorption of glucose could be slowed this means (that is, if it is the 
level of total sugar, and not merelj^ of glucose, which affects the gradient of 
glucose from the mucosa into the portal blood as it does from the intestine into 
tlie mucosa, a point not yet determined experimental^)- Some of the earl.v 
experiments,® working witli a single sugar, showed that one could depress glucose 
absorption in dogs b,y raising the glucose concentration of the blood. Verzar,® 
however, has raised the blood concentration of glucose in rabbits to 520 mg. per 
cent withiit affecting tlie absorption of glucose. In our second patient, the de- 
pression of blood glucose by intravenous galatose is relatively greater when 
glucose is given orally tlian when it is given intravenously; this finding is com- 
patible with the suggestion that galactosemia interferes witli tlie absorption of 
glucose from the intestine. Further investigation of this point is required. 

Whether we are dealing with blocked absorption of glucose, or solely with 
hepatic hoarding of glucose witli deprivation of the tissues, the net effect of 
hypergalactosemia is one of glucose starvation. Norman and Fashena® pointed 
out that the glucose tolerance cuiwe of tlieir patient was at first similar to a 
curve obtained during starvation, and demonstrated the gradual retuim of the 
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glucose tolerance to normal n*itl) treatment. We obsei-vecl tl>c same phenomenon 
in oviv frrst case. It is possible that this tissue starvation is responsible for such 
features as the intractable pressure ulcers in our second patient, and the con- 
stant finding of albmninnria-, although a direct to.xic efiect of cxcc-ss galactose 
in the tissues cannot he excluded. 

Mental retardation has been observed in the patients described by Goppcit, 
and Mason- and Turner,- and in our first patient. It is not present- in the patient 
described by Norman and Fashena" and m our second ]>aticnl. It \vas notably 
in the latter two that removal of lactose from the diet was effected early, before 
the twentieth week of life. This suggests tlmt t))c me))lal retardation is not an 
associated congenital defect, bnt rather a result of the interference by the ga- 
lactosemia with the supply of glucose to brain tissue as ^Ycll as to other body 
tissues; or perhaps there is a direct toxic effect of excess galactasc on brain tissue. 
There would seem to be no disturbance of myclinization as a vcsvdt of the thera- 
peutic wthdrawal of exogenous galactose, judging from the satisfactory neuro- 
muscular development of our second patient. 

Although galactose is not converted into glycogen it seems able to prevent 
the appearance of hypoglycemic symptoms. In one experiment (Fig. 11) when 
a milk meal enriched with added lactose was fed, glucose apparently disappeared 
completely from the circulating blood within one liour ^and the total blood sugar 
of about 140 mg. per cent consisted entirely of galactose. Yet no s}nnptoms of 
hypogtycemia appeared. One patient did, however, have a brief convulsion 
during the course of a carbohydrate-insulin e.nrve, at a time when the blood 
glucose was 43 mg. per cent and the galactase 90 mg. per cent. "We have no 
explanation of this to offer. (This curve is not reproduced here because it was 
incomplete.) This brings up the intei'esting question of the nature of hypo- 
glycemic reactions. We ma^^ assume that galactose can be utilized directly by 
nerve tissue, perliaps by a mechanism which involves the intermediate metabolism 
of the cerebrosides or laeactolipids, and thus protects nerve tissue from damage 
in periods of glucose depletion. 

Certain other findings are difficult to explain. Both of our patients re- 
pea tedlj’' showed unusually low values for serum globulin at first, but normal 
values latei. Tliis was not so in the other cases reported. We do not know its 
significance. Tim susceptibility of both of these infants to infections may be on 
this basis. M e cannot explain the osteoporosis present in all the reported cases 
and in one of our cases. 


reatment of these children consists essentially of the withdrawal of milk 
lom their iet. Tiie substitute most commonly used has been a formula pre- 
so3bean flour, with other foods and vitamins suitable to the age 
foimnla was taken well by our first patient but not by our 
expedient of using washed milk curds re- 
n iiiger’s solution sweetened by corn sj-mp was successfully tried. 
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It is possible that the galactose tolerance of these children may improve over 
a’ period of time. Tims the total blood sugar curve obtained in Case 1 after a 
galactose test meal reached 588 mg. per cent the first time (Fig. 3) and only 
250 mg. per cent seven months later; five years later it readied 200 mg. per cent 
(Fig. 7). Curves in Case 2 did not change appreciably in six months. 

It is of interest to find in one of the first articles by Mitchell and Dodge’® 
on galactose cataract, a reference to Mason and Turner’s^ presentatioh of a case 
of galactemia. In view of tlie infallible production ot‘ cataract in experimental 
animals by the feeding of galactose in quantities sufficient to raise tlie blood 
galactose level appreciably, the conclusion maj^ justifiably be drawn that tlie 
In^pergalactoscmia in these children causes tlie cataract. The objection has been 
that in both of these cases the cataract has been chiefly nuclear, and nuclear 
cataract is generally considered to form before the development of the lens 
nucleus has been completed, that is by the third month of fetal life. A normal 
galactose tolerance test on the mother of the patient in Case 2 ruled out the 
exposure of this infant to a high concentration of blood galactose during fetal 
life. This mother’s story is that the cataract was not present at birth. Finally 
the production of nuclear cataract in young rats, by 'high blood levels of galactose 
in postnatal life, is at least strong, suggestive evidence that cataract may occur 
in this way in human young. It is certainly significant that the incidence of 
cataract in cases of galactemia has been to date at least 50 per cent. 

The experimental finding that galactose-produeed cataract regressed in part, 
on withdrawal of galactose,-’ is of interest here. The patient described by Mason 
and Turner had cataracts and has undergone operation for them.^^ The cataracts 
exhibited by a patient with galactosemia studied by Bruck and Rapoport® resolved 
after galactose was removed from the diet. Our first patient’s cataracts re- 
gressed onB^ slightly over a six-year period of observation, at the end of which 
time operation was performed. Our second patient’s cataracts have regressed 
veiy little after nine months of observation. 


SUM.WARY AND CONCLUSIONS 


1. Two infants in whom occurred the syndrome of hepatomegaly, inanition, 
cataract, galaetosuria, and galactosemia are presented. 

2. This anomaly" of galactose metabolism is discussed. 

3. The cataract in this condition is related to experimentally produced 
galactose cataract, the patliogenesis of Avhieh is reviewed. 

4. Therapeutic control of tliis condition is readily effeeted by a lactose-free 

diet. 
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niMUNIZATION WITH TETANUS TOXOID 


Tpie Persistence of Antitoxin and the Effect of Stimulating Doses of 
Alum-Precipitated Tetanus Toxoid After a Five-Year Period 


Angus ]\IcBryde, M.D., and ]\L\ry A. Poston, M.A. 
Durham, N. C. 


A ctive immunization against tetanus is now recognized as a routine pro- 
cedure in pediatric practice. The antitoxin response to tivo injections 
of tetanus toxoid alone or in combination with diphtheria toxoid has been most 
gratifying. However, few data are given on the persistence of antitoxin in 
immunized individuals and the antitoxin response after several years to the 
injection of varying amounts of tetanus toxoid. 

In 1936, we repoi'ted^ the serum antitoxin content in ninety-four children 
following immunization with two doses of 1 c.c. each of alum-precipitated 
tetanus toxoid with an interval of seventy-three days. The toxoid used had 
a minimum toxocity of 15,000 minimum lethal doses per cubic centimeter. 
Serum antitoxin levels were determined forty-five days after the first injection 
and fifty-four days after the second injection. The methods of testing for 
serum antitoxin have been previously described.^ The results of this study 
are summarized in Table I. After the first injection, 16.3 per cent of the 
children had an antitoxin level of 0.1 unit per cubic centimeter" and after 
the second injection all children had 0.1 or more units per cubic centimeter, 
while the majority had from 0.25 to 1 unit of antitoxin per cubic centimeter 
of serum. These data are in agreement with other published reports.' ^ Dur- 
ing the ensuing five j^ears the children were tested at intervals and were given 
vaiying amounts of alum-precipitated tetanus toxoid subcutaneously or in- 
tradermally. 

Persistence of Antitoxin After Primary Immunization. — Thirty-three chil- 
dren (Table II) were tested for serufn antitoxin one year after the primary 
immunization. At that time the antitoxin level was 0 01 unit in three in- 
dividuals, 0.1 unit or more per cubic centimeter in tv;enty, and ten of the 
group had more than 0.25 unit per cubic centimeter. After thirty months 
the sera of another group of twenty-nine individuals were titrated. Sixteen 
of these had 0.01 unit per cubic centimeter, ten had 0.1 unit, and only three 
0.25 unit of antitoxin per cubic centimeter. Tlie third group of fifteen individ- 
uals, tested five years after the oiiginal two doses of toxoid, showed a lower 
titer of antitoxin. One individual had less than 0.01 unit per cubic centimeter, 


From the Departments of PeCiatncs and Bacterioloffj*. Duke Uni\ersity School of Medi- 
cine. and Duke Hospital. Durham, 

serum antitoxin titrations were done hefore the pnmar>' immunization since tetanus 
not found in apnrcciab^e amount*; m tho semm nf nonim»->nn«zed md'viduals 
nr^teSh^ levcV^ 0.1 c.c. was^ taken, though this probably is a higher level than is 
for comi le e piotection. SneatlP found that individuals gj\en a pioihyactic dose 
of^l^S^oi)* units of tetanus antitoxin had maximum of 0 1 to 0 25 unit per cubic centimeter of 
blood serum after one %\eek. 
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Table I Units of Tetanus Antitoxin Produced in Blood Sera by ALUM-PPXariTATED 

Tetanus Toxoid 


Less than 0 01 
0.01 
OJ* 
0.25 
Total 


Ko. o r cuiLDanN ^ 

FortV'^vc days after injection of 1 c,c. toxoid 

n 


PKn CKN'T 


Fifiy-foxir days after second injection of 1 c.c, and 127 days after frsl 
01* 5 

oio 18 21.2 

0.5 2G 80.0 

1 31 30.a 

2 - 3 8.5 

3-0 2 2.4 

Total 85 

•Protective level. 

Table TI. Persistence of Serum Antitoxin tn Children Who Beceived Two Doses One 
Cubic Centimeter ALUM-pREapiTATED Tetanus Toxoid AVith an Interval of 

SEYENTY-THrXE DAYS 


UNITS OF ANTITOXIN 
PER C.C. OF SERUM 


TIME AFTER THE LAST INJECTION OF TETANUS TOXOID 


54 DAYS j 12 3IONTHS | .^0 MONTHS | GO MONTHS 


2 

3 


1 

31 




0.5 

26 

3 



0 25 

18 

7 

3 


0.1 

5 

20 

10 

2 

0.01 


O 

•J 

IG 

12 

Less than O.ol 




1 

Total Number of Children 

So 


29 

15 


twelve had 0.01, and only two had 0.1 unit of antitoxin per cubic centimeter. 
Thus there was a gradual decrease in titer so that the majority of individuals 
were below 0.1 unit in thirty months, and thirteen of fifteen were below this 
level at sixty months. 

The Effect of a SthmiMing Dose of 1 c.c. at the End of One Tear.— Thirty- 
five children were given 1 c.c. of alum-precipitated toxoid one year after com- 
pletion of the basic immunization. The response (Table III) was rapid and 
marked. Before stimulation, twenty-three of thirtj^-three children had 0.1 
unit or less per cubic centimeter, and no child had more than 0.5 unit per 
^ cubic centimeter. ,One week after stimulation, all had 2 units or more per 


Table m. Effect of Stimulating Dose op 1 c.c. Alum-Precipitated Tetanus 
Toxoid After One Year 

Titrations Done One Week After Stimulating Dose 
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cubic centimeter, and twenty-five of thirty-five children had 6 or more units 
per cubic centimeter. Titrations were again done on nine of this group eighteen 
months after the stimulating dose when the senun levels varied from 0.1 to 
1 unit of antitoxin per cubic centimeter. 

The Effect of Stvmilating Boses After Two and One-half Years , — Chart I 
shows the stimulating etfeet of vaiying amounts of tetanus toxoid injected 
subcutaneously thirty months after the basic immunization. Four individuals 
who had from 0.01 to 0.25 unit of antitoxin per cubic centimeter when given 
1 c.c. of toxoid responded in one week with a level of 5-10 units of antitoxin 
per cubic centimeter. When 0.5 c.c. of toxoid was given to five individuals 
with similar levels, the rise was to 1-10 units per cubic centimeter vf th a greater 
spread in the response. When 0.1 c.c. was given to five individuals, the rise 
was to 1-5 units per cubic centimeter. Eight individuals were given 0.02 c.c. 
of toxoid with a rise from 0.01-0.1 to 0.1-1 unit per cubic centimeter. AVhen 
0.004 was given to six individuals, the rise was from 0.01-0.1 to 0.25-0.5 unit 
per cubic centimeter. It is evident that while adequate levels may be reached 
with 0.004 c.c. of toxoid, 0.1 c.c. is probably the smallest practical ‘"booster’’ 
dose. Thus the usual stimulating dose of 1 c.c. (often using a toxoid which 
is twice as potent) v^oiild seem to be entirely unnecessary as well as more 
dangerous so far as reactions are conceraed. 

CHART I 


RESPONSE TO INJECTION OF VARYING AMOUNTS OF ALUM 
PRECIPITATED TETANUS TOXOID 30 MONTHS 
AFTER THE PRIMARY IMMUNIZATION 



1 CC . 0.5 CC. 0. 1 CC 0.02 CC 0.004 CC 

amount OF TOXOID GIVEN ' 



MC I3UYDK AND TOSTON : TKTANUS TOXOID DOfUND^ATIOX 


ODo 


The Effect of Suhcuiancous and IniradcnnaJ Simulating Doses After Five 
Ycflrs.— Chart II shows the eft’oet of sulieiilaiioous and intradermal injections 
of tetanus toxoid in varying amounts five years after the basic iinmunixation. 
One individual witli less Hum 0.01 unit of antitoxin j)cr ciiliic centimeter, and 
two with 0.01 per cubic centimeter were given 1 c.c. of alum-j)rocipitated toxoid 
subcutaneousl}'. The rise was to 2*8 units antitoxin ])er cubic centimeter. 
Three individuals with 0.01*0.1 unit per cubic centimeter were given 0.5 c.c. 
of toxoid resulting in a rise to 4-8 units per cubic centimeter, while three w'ith 
0.01 unit per cubic centimeter showed a rise to 0.25*1 unit per cubic centimeter 
when stimulated with 0.02 c.c. of toxoid. Administration of .004 c.c. of toxoid 
resulted in a smaller rise to 0.1-0.5 unit per cubic centimeter. 

The effect of intrndermal administration of 0.3 c.c. of alum-precipitated 
tetanus toxoid after five years (Chart II, Column 5) was determined in 10 
individuals. Sera of five children wlio had been given a stimulating dose of 
1 c.c. of alum-precipitated toxoid one year after the liasic immunization had 

CHART H 

RESPONSE TO INJECTION OF VARYING AMOUNTS OF ALUM 
PRECIPITATED TETANUS TOXOID 5 YEARS AFTER 
THE PRIMARY IMMUNIZATION 



^ stimulated I year after basic immunization 
M level after second stimulating dose 
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levels varying from 0.01 to 0.5 unit per cubic centimeter. One week after they 
received 0.1 c.c. toxoid intradermally the level was 4-12 units antitoxin per 
cubic centimeter. Three individuals who had not been stimulated had 0.01 
unit per cubic centimeter and had rises to 1, 4, and 8 units per cubic centimeter. 
Thus it would seem from these figures that 0.1 c.c. toxoid intradermally is 
perhaps as valuable as 0.5 c.c. subcutaneously. 


DISCUSSION 

The marked increase in serum antitoxin content resulting from the injec- 
tion of 0.004 c.c. of toxoid subcutaneously five years after the original im- 
munization would lead one to believe that the stimulating dose may be un- 
necessary, although caution dictates its use. AATien the basic immunity has 
been well established, the presence of actual infection should cause the im- 
munized individual to respond with rapid antitoxin formation. The response 
in our series was rapid and adequate, regardless of the level to which the 
antitoxin had fallen in the periods since primary immunization. 

This series was done entirely on Negro children. It has been stated occa- 
sionally that the Negro reacts 'with greater antitoxin formation than does the 
white child. If this is true it may explain the higher antitoxin levels obtained 
hy us than by other workers. The ages at the time of the primary immuniza- 
tion varied from 3 to 8 years. The children were almost equally divided as 
to sex. No difference in antitoxin response was noted for either age or sex. 

The interval of two and one-half months between the primary doses 
resulted in an adequate response. Bigler and Werner® report that the optimum 
interval between injections is three months. 

Keactions were not severe in any of the individuals. All of those of school 
age were able to continue in school. About 10 per cent of the children com- 
plained of soreness at the site of injection. Twenty-four hours following the 
intracutaneous injection of 0.1 c.c. of alum-precipitated toxoid an area of 
erythema varying from 2 to 6 cm. was noted. A small nodule was formed 
which disappeared in about four weeks. No abscess formation or necrosis 
occurred. One would expect more severe skin reactions in white children so 
that plain tetanus toxoid probably would be better as a routine intradermal 
stimulating substance. 
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ESTABLISIQIENT OF A TRANSFUSION CLlNlC 

Treatment of JIediterranean Anemia in the Outpatient Department 

Phyllis Koteen, ^I.D,, and Nathalie Brooks, ILD. 

NE^Y York, N. Y. 

T he successful management of severe Jledilerranean (Cooley s) anemia le- 
quires frequent blood transfusions. It is only since the introduction of this 
therapeutic agent tliat a few children witli this illness have survived to and be- 
yond adolescence. Atkinson^ reported two cases, siblings, 17 and 20 years old, 
who were followed from early childhood. The^^ had t^^pical bone and blood find- 
ings of Cooley ^s anemia. One child did not require transfusions and the hemo- 
globin level remained approximately 8 Gm, per 100 c.c. of blood. Aside from a 
late menarche she was apparently normal. The other sibling, a boy, had a more 
severe anemia which appeared to be benefited by splenectomy. He required 
one subsequent hospital admission and remained well thereafter. SmitlF de- 
scribes a patient who was then 23 years old. He had characteristic findings of 
Cooley’s anemia. Prior to 1929 he had required five admissions to the hospital, 
but since that time his hemoglobin had been maintained at approximate!}" 8 Gm. 
per 100 c.c. of blood. The disease in these patients was not comparable in 
severity with the cases to lie described. Irrespective of the apparent severity of 
thfe disease there is always the possibility of spontaneous remissions, an outcome 
which has been observed in a few cases followed at the New York Hospital. It 
is, therefore, essential that all efforts be made to keep alive patients with this 
illness. * . 


SUBJECTS 


Six children with the severe form of Cooley’s anemia liave been followed at 
the New York Hospital for *several years. They vary in age from 2 to 10 years. 
Prior to the establishment of the transfusion clinic these children required fre- 
quent hospitalizations for trans£u,sion and other illnesses which often accom- 
panied the anemia. These illnesses usually involved the upper or lower respira- 
tory tract, but cardiac complications were not uncommon. Reference to Table 
I reveals the frequent miinber of hospitalizations required by the children : 7 
for the youngest child, and 45 for the oldest child. The total number of patient- 
ays in the hospital was 1,774; the total number of transfusions was 651, 
consisting of 101,800 c.c. of blood. It may be noted that hospital admissions 
\\cic lecoming more frequent as the patients grew older. Any normal continuity 
01 home and school life was impossible. 


In starch 1944 (seventeen months before time of siting), a transfusion 
e imc nas estab ished to treat these patients on an ambulatory basis. Initiatiy, 
° children were accepted for the clinic. However in November, 1944 

Scliool^of'lleafciiw.®'' Hospital ana the Department of Pediatrics, Cornell TJnlverslty 
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Table I. Hospital Aj)Missioxs, Transfusions, and Illnesses Prior to 

ESTABLISHilENT OF THE TRANSFUSION ClINIC 


CASE 

AGE 

(YR.) 

ADMIS- 

SIONS 

DAYS 

IN 

HOS- 

PITAL 

ADMISSIONS 
IN YEAR 
PRIOR TO 
CLINIC 
TREAT- 
MENT 

TRANS- 

FUSIONS 

C.C. OF 

BLOOD 

SEVERE 

ILLNESSES 

1 

8 

12 

143 

5 

64 

10,300 

8 

2 

6 

11 

170 

4 

70 

11,500 

10 

3 

6 

18 

220 

8 

111 

19,500 

5 

4 

7 

27 

509 

5 

145 

22,000 

6 

5 

2 

7 

75 

6 

37 

4,500 

2 

6 

10 

45 

657 

5 

224 

34,000 

19 

Total 

120 

1,774 

33 

651 

101,800 

50 


Table II. Summary of Outpatient DepapwTment Therapy 


CASE 

MONTHS 

IN O.P.D. 

TRANSFUSIONS 

C.C. OF 

BLOOD . 

1 

16Vj 

52 

18,350 

2 

161/j 

48 

16,400 

3 

SVa 

23 

8,700 

4 

8V2 

21 

8,250 

5 

5 

16 

3,100 

6 

5 

14 

4,900 

Total 


174 

59,800 


(eight months before time of writing), two other children were added to the 
group. In February, 1945 (six months before time of writing), the group of 
six was completed. Table II shows the number of transfusions and amount of 
blood utilized since the establishment of the clinic. Fig. 1 is the graphic repre- 
sentation of hemoglobin levels in Case 1. The first part of the chart reveals 
the large irregular changes in hemoglobin value vnth the levels falling to 5 or 6 
6m. and then being restored by hospital transfusion. The second portion of 


GRAMS 


CASE I. 



12.6 gm.» 100% 


Fig. 1. 



609 


KOTEKX AND IJROOKS : THANHlTSlON CMNIC 


the craph represents a year and a lialf of expcricneo in Die livunsfusion clinic 
w-ith the licmoglobin values stabilized around 9 ftm. Bxcept for in uior respira- 
tory illnesses the entire group has been well, required no hospitalization, and 
has been regular in school attendance. 


MKTHODS AND MATKRIAl-S 

The equipment consists of a transfusion set, sterile gauze, medicine glass, 
touniiquet, and adhesive tape. The transfusion set is equipped ndth a three-way 
stopcock at the junction of syringe and needle, so blood can be either pumped 
in or allowed to flow by gravity. Type 0 red blood cells obtained from the 
Red Cross Blood Donor Center are used exclusively. For the first six months 
the red cells were suspended in saline and subsequently in 10 per cent corn 
s>Tnp. 

The patient.s arrive at noon when blood is drawn for counts and cross- 
matching. The blood studies consist of hemoglobin detennination, red blood cell 
count, and volume of packed red cells; occasionally a white count and differential 
are done. When the clinic was first established, 250 c.c. of blood were given each 
child every week. It is possible to prolong the interval to even' tivo weeks if 
from 450 to 500 c.c. of blood are used. This is now the routine except in the 
ease of a 2-year-old boy who receive.s 250 c.c. eveiy two weeks. Approximately 
one hour is allowed for each transfusion to be completed. 

Following the transfusion the children arc permitted to play quietly. If 
reactions occur, they take place within one hour following transfusion. There- 
fore, temperatures are taken one hour after treatment and if they are not 
elevated above 39° C. (103° F.) and there is no severe reaction, the patients 
may leave. It has been unnecessar\' to keep any patient longer than two hours 
after transfusion. 

TRAKSrCSlOK KEACTIOXF^ 

Transfusion reactions have been of frequent occurrence and have been com- 
pletely unpredictable and inexplicable. They may be grouped a.s follows: 

a. Fever, chills, and beadaelie, usuallj' mild and transient, are often relieved 
by acetylsalicylic acid. 

b. Asthma and urticaria oceiirred Dvice each and re.sponded to adrenalin. 

c. Hemolysis one severe hemoh’tic reaction accompanied by deep jaundice 
and nausea was treated by bed rest and diet. A few milder attacks have oc- 
curred. 

^long the course of the vein occurs in a few patients if the 
blood IS injected rapid]}^ 

Psonc of the reactions have been severe enough to require hospitalization or 
discontinuation of outpatient department therapy. 


CASE HISTORIES 

ia ^ ^year^old girl of Italian aneesty who5e anemia was first detected 

f ^o1o‘ tj-pical x-ray and blood 

Prom 1939, to March, 1944, she was hospitalized twelve times; 
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five of these admissions occurred in the year prior to establishment of this clinic. She spent 
143 days in the hospital and received sixty-four transfusions consisting of 10,000 c.c. of blood. 

On March 10, 1944, transfusions in the clinic were started. At this time the patient 
hemoglobin was 13 Gm. per 100 c.c. of blood, red cell count was 3.8 million per 100 c.c., and 
volume of packed red cells was 30. She has been transfused every one or two weeks since then 
and has had a total of fifty-two transfusions consisting of 18,350 c.c. of suspended red cells. 
The hemoglobin at the time of writing was 8.4 Gm.; red cell count, 3.9 million; and volume 
of packed red cells, 29. She experienced occasional febrile responses, sliglit headache, and 
chills following transfusions. Her health has been good except for a few mild respiratory 
infections. 

Case 2.- — J. P. (brother of E. P.) was a C-y ear-old boy who was first seen at the New 
York Hospital when 4 months old. Hepatosplenomegaly was found and blood count revealed 
a hemoglobin value of 8 Gm. per 100 c.c. Blood smear showed stipple, target and nucleated 
red blood cells. The first hospital admission was in February, 1939, because of weakness and 
a severe upper respiratory infection. He has had ten subsequent admissions, four of which 
were in the year previous to the establishment of the transfusion clinic. Severe respiratory 
infections have always accompanied this boy's anemia, and on the last nine admissions he 
required sulfonamide therap 3 \ He was hospitalized for a total of 170 days and received 
11,000 c.c. of blood in seventy transfusions. 

Outpatient department transfusions were started March 17, 1944. The blood count 
was hemoglobin 11.8 Gm. per 100 c.c. of blood; red cell count, 3.7 million per 100 c.c,; and 
volume of packed red cells was 34. He has since been transfused forty-eight times.? and 
received 16,400 c.c. of suspended red cells. The hemoglobin has varied from 8 to 12 Gm. per 
100 c.c. of blood. The last determinations showed hemoglobin, 8.6 Gm.; red blood cell count, 
3.3 million; and volume of packed red cells, 29. Following transfusions he has had some 
febrile reactions; on two occasions he had urticaria; and he had one severe asthmatic attack. 
His health, since March, 1944, has been good except for mild respiratory infections. 

Case 3. — S. S. was a 7-year-old girl of Greek extraction. Anemia was first noted at 
10 months of age, but she did not require hospitalization until 3 years of age. At that time 
the hemoglobin was 8.5 Gm. per 100 c.c., and blood smear and bone changes were typical of 
Cooley's anemia. She had an enlarged liver and spleen. This first admission was associated 
with a peritonsillar abscess. Since then she has had seventeen admissions, most of which 
have been uncomplicated. She received 19,500 c.c. of blood in 116 transfusions. 

This patient's first outpatient department transfusion was on Nov. 10, 1944. At this 
time the hemoglobin was 10 Gm, per 100 c.c., red cell count was 3.6 million, and volume of 
packed red cells was 26. In the past eight months she has received twenty- three transfusions 
totaling 8,700 c.c. of blood. She has had occasional febrile reactions and chills. The last 
hemoglobin determination was 8.8 Gm.; red cell count, 2.8 million; and volume of packed red 
cells, 31. Puring the year before clinic transfusions were begun the patient was hospitalized 
eight times. In the eight months since the patient joined the group her health has been good. 

Case 4. — J. F. was a 7 -year-old boy of Italian parentage. He was first seen at the 
New York Hospital at age of 3 months because of bronchopneumonia and otitis media. The 
next admission was one month later because of pneumonia. He was extremely ill and was 
discovered to have Cooley anemia. A splenectomy was performed when he was one year 
old. Since then he has remained fairly well except for the recurring anemia. He has had 
twenty-seven admissions to the hospital totaling 509 days and has received 22,000 c.c. of 
blood in 145 transfusions. 

This patient started attending the transfusion clinic Nov. 10, 1944, at which time the 
hemoglobin was 10 Gm. per 100 c.c. of blood, red cell count was 3.3 million, and volume of 
packed red cells was 30. Following the first transfusion he had fever and a slight chill; the 
following day ho became markedly jaundiced. He remained deeply icteric for two weeks but 
did not require hospitalization. Subsequent transfusions have been uneventful. He has re- 
ceived twenty-one transfusions consisting of 8,250 c.c. of red cells. The last hemoglobin 
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detem-«A«oa vtas 8.6 Gm,, red cell count was 3.2 million, and volume of packed cells was 
31. Tho year before attending this clinic the patient required hospitalization five times; this 
rear he has been in excellent health. 


5^ -X). B., a 2-year' old Italian boy, was admitted to the York Hospital be- 

cause of pallor and hepatosplcnomegaly, when I months old. Blood findings vrere consistent 
with the diagnosis of Cooley V anemia, but x-rays of skull and long bones were normal and 
have remained so. He has had six subsequent hospitalizations during which time ho xeceivcd 
seventy-five transfusions of 4,500 c.c. He was added to the outpatient group Feb. 2, 1945. 
Since then he has had sixteen transfusions consisting of 3,100 c.c. of blood. He has had 
no reactions to transfusions but has presented the mechanical problem of finding suitable 
veins. The blood on last determination show'cd hemoglobin, 9.4 Gm. per 100 c.c.; red cell 
count, 3.2 million; and volume of packed red cells, 28. 


Case G. — 1. C. was 10 years old. Her parents were Sicilians. She had a twin brother 
who had the trait but not the active form of Cooley's anemia. Pallor was noted at birth, 
and a diagnosis of Cooley's anemia wns established when sho was 17 months old. She also 
has a complete situs inversus. »She has had fortj"-fivc hospital admissions; five of these were 
in the year prior to start of clinic therapy. During the early years she required hospitaliza- 
tion approximately everj' seven w'eeks. She had a splenectomy when 3 years old and has 
required transfusions about every eleven weeks since. She has had many severe respiratory 
infections associated with tlie anemia and has also had one attack of pericarditis with effusion. 
When she becomes anemic she develops severe headaches and chest pain. She has spent 657 
days in our hospital and received 34,000 c.c. of blood. 

The patient started clinic transfusions on. Feb. 23, 1945. At this time the hemoglobin 
was 9.8 Gm. per 100 c,c., red cel) count was 3,9 million, and volume of packed red cells was 
32. She has had fourteen transfusions consisting of 4,900 c.c. of blood. The last hemoglobin 
determination was 9.2 Gm.; red cell count, 2.9 million; and volume of packed cells was 30. 
She lias always had severe headaches and chills folloulng transfusions; these have not been 
so severe in the outpatient department - 


COM^IEKTS 


Treatment of our patients with Cooley’s anemia in the outpatient depart- 
ment was nndertaken for several reasons : 

1. Repeated hospitalizations interfere with the normal continuity of home 
and school life. 


2. Sustenance of adequate blood levels is physiologically more sound than 
replenishment of blood at irregular intervals. 

3. Reduction in hospital expense. 

4. Better utilization of available bed space in a teaching institution. 

With the establishment by the American Red Cross of centers for coUecting 
b ood plasma, residual red blood cells have been obtainable in abundance. These 
cc s are reportedly equal in therapeutic efSeaey to whole blood^ in treatin" 
severe anemias, and their use eliminates the necessity for obtaining blood 
1 ^ because of the ready availability of these cells that the out- 

patient department transfusion elinie has been feasible. The American Red 

bScoUection abandoned its project of 

blo^coUeetion.* This i.s unfortunate, as the red cells can be used to treat many 

ana only ^hole bank bloofl 
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forms of anemia which must once more be treated wth whole blood. It is hoped 
that the blood bank will be re-established as a permanent peace-time institution. 

SUMMARY 

1. The establishment of an outpatient transfusion clinic is described. 

2. Type 0 washed red blood cells obtained from the Eed Cross Blood 
Donor Center are used exclusively. These are supplied free and are essential to 
the maintenance of the clinic. It is to be hoped that these cells will be available 
in the postwar period. 

3. The case histories of six patients with severe Mediterranean anemia are 
presented. These patients formerly had many serious illnesses and required 
frequent hospitalizations. Since attending the transfusion clinic they have 
been in good health, and the five older children have attended school regularly 
for the first time. The first two patients admitted to the clinic have noAV been 
followed for seventeen months. 

4. An outpatient clinic of the type described can probably be organized to 
treat any form of chronic anemia I’equiring repeated interval transfusions. 
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DOES SIILIC BETWEEN MEAI,S HAMPER THE APPETITE OR FOOD 
INTAKE OF THE CHILD? 


Irving J. Wolman, j\r,D. 
Philadklvhia, Pa. 


T^HE studies here described o\vc their motivation to a thesis laid down 
1 the American Pediatric Society in 1940, by one of its senior members, to the 
effect that; “i^Iilk requires 3 to koni's for complete gastric digestion. . . 

To give it at 10:30 [in school] and then send the child home for lunch at 12 
violates the rules of pliysiologi*, dietetics and common sense. Experience shows 
that the appetite for Iimeii may be much impaired/' That ‘‘routine feeding ol 
milk midway between meals is certainly not advisable/’ was concurred in by two 
disenssors, whereas only one dissent was mildly voiced: ‘'There are gi'cat in- 
dividual differences in the ability of children to take it and get along uell on 
it/’^ 

Is it truly unwise to offer children, as is so often done in schools and homes^ 
a glass of milk in mid-moming or mid-afternoon? In studies by the %vriter on 
the physiology" of milk digestion during childhood/ no appetite-impairing effect 
from milk had been noted. The same studies had indicated that following the 
drinking of 8 ounces of milk the gastric emptying time may range from 50 to 
170 minutes; the mean of 122 experiments was almost exactly 120 minutes. 

It seemed worth Avhile, therefore, to determine more directly whether milk 
impairs the appetite. A controlled series of feeding experiments could be ex- 
pected to yield more reliable information than would be gained by sporadic 
interviews of random patients and their mothei-s — which kind of data, partially’' 
subjective, appeared to have seiwcd as the bases for the opinions just cited. 

Available for testing purposes was the same large group of children, re- . 
euperating from rheumatic fever in a rest home but otherwise well. All had 
been through one or more episodes of acute illness in the preceding year or 
two, necessitating complete bed rest for weeks or months, but were now in the 
recovery phase, free from fever and active symptoms, and ambulant for the 
greater part of the day. Institutional re.sideney had taught them how to co- 
operate with nurses and doctors without growing resistant or emotional. 

The research program, as finally planned and carried out, was composed 
of two separate sets of experiments. The first, a long-range clinical survey, con- 
sisted of giving each day to the 59 children in the rest home a supplementary 
glass of Tmlk one hour before noon dinner and again one hour before supper. 
This feeding program was continued for nearly five months. Pasteurized milk 
and homogenized milk were alternately fed, with observation of the children for 
sy mpto ms attributable to the added milk before meals.^ 


Hospital and the Children’s Heart Hospital. 

accompanies the treatment 

»Pase present will become activated and icterla. the 

this paper the term “pasteurfzed’' refers mintites. 

term homogenized’^ refers to milk .vhich""L's%^eeTbSth ..M.unzea and homogeniz?^!"^ ' 
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The second part of the program consisted of a shorter but much more de- 
tailed dietary balance stud 3 \ For successive single weeks the spontaneous food 
intalves of 18 children were measured carefully, in a quantitative comparison 
of the amounts of food taken: (a) when glasses of pasteurized or (b) homog- 
enized milk were given before each of the three meals, with (c) when the milk 
before meals was omitted. 

Testing two t}T)es of milk in this feeding study made it feasible to explore 
a related but subsidiary problem. From the standpoint of hampering the appe- 
tite or food intake, does a hard-curd milk such as pasteurized milk have effects 
different from those of a soft-curd milk such as homogenized milk? If curd 
size and texture are the factors responsible, homogenized milk with its smaller 
softer curds should produce less impaiiment of appetite than does pasteurized 
millL Homogenized milk is the soft-curd milli: most widely sold. Pasteurized 
milk was responsible for the criticisms quoted in the first paragraph of this paper. 

In institutions for treatment of children with rheumatic fever it is a com- 
mon observation that these patients are subject to occasional episodes of nausea 
and vomiting which come on spontaneously without obvious cause. Though most 
frequent in the morning, before breakfast, they may occur at any hour of the 
day or night. For the purposes of the present question this propensity to gastro- 
intestinal irritability was not unwelcome. It might help to evoke or accentuate 
whatever disturbances are elicitable by milk. 

In the first experiment, which was essentially a screening test, it was hoped 
that by feeding milk before meals to a large number of children over an appre- 
ciable length of time a small group of more sensitive children would be dis- 
covered who would manifest the expected symptoms of anorexia or gastro- 
intestinal distress more or less regularly. From observation of such children 
it would be possible to determine whether there were any differences in their 
reactions to the two forms of milk. 

For this experiment all the children in the rest home were used. There 
were 59 altogether, ranging in age from 3 to 14 years; 28 boys and 31 girls. 
AU were white. Since the girls were housed on the first fioor and the boys on 
the second, each fioor having its own serving kitchen, it was expedient to treat 
the boys as one experimental subgiuup, and the gii'ls as the other. Supplements 
of milk were seiwed to each child twice daily. One 7 ounce glass was given at 
11 :00 A.M., an hour before dinner, and a second glass at 5 :00 p.m., an hour before 
supper. While homogenized milk was being served on one fioor, pasteurized 
milk was being served on the other. Eegularly each month the two types of 
milk were altemated to avoid the possible infiuence of a sex difference. These 
supplementaiy glasses of milk were given between Februaiy 15 and Jime 30, a 
continuous period of 19 weeks. 

Because the milk, market grade, was purchased in turn from five different 
Philadelphia dairies, the source each month was a different region of the local 
Tnilk shed. The changing from one daily to another was placed midwaj' between 
the changing of the children from pasteurized to homogenized milk and vice 
versa. At all times the pasteurized and the homogenized milk came from tJm 
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same receiving vats, so that all differences existent between the two weie sec- 
ondan- only to the process of homogenizing. In cream content the range was 
from 3.8 to 4.2 per cent, with a mean appro.ximating 4 per cent. 
months the enrd tension of the pasteurized milk fluctuated l)etwcen 24 and 43 
Gm., Avith a mean of 33.6 Gnu The homoy:cnizcd milk bad a rnneh lower range 
5 to 17 Gm., with a mean of 10.7 Gm. 

The children drank the extra milk without mgmg or coaxing and seemed 
to enjoj^ it. Refusals were extremely infrequent. At limes a child A\ould re- 
quest and be given two glasses instead of the customary single serving. Jliilti- 
pljdng the number of these feedings of milk before meals by the number of chil- 
dren, yields the round figure of 16,000 — representing the approximate number 
of times that opportunity was afforded for Ihe liypothesizcd deleterious effect 
of milk to manifest itself. 

No diminution in appetite became evident ior any of the 59 cliildren over 
the period of the study as compared with the weeks immediately preceding or 
following, neither with the pasteurised nor with the homogenized milk. The 
requests for second poriions were as abundant as ever and coaxing to eat did 
not become necessary. In fact, during the nineteen weeks the experiment lasted, 
none of the children were afflicted wdth an episode of intra-abdominal distress 
mth vomiting, pain, or diarrhea. 


In short, on crude observation, no unwelcome symptoms Avere displayed 
by any member of this large gi’oup of institutionalized children which could be 
attributed wholly or in paxi to receiring a gla.ss of milk an hour ahead of a 
principal meal. 

The more quantitath^e study was accordingly instituted, to ascertain by 
direct measurement whether taking of milk before meals would cut down the 
total daily intake of other foods. Accurate records Avere kept of the amounts 
and composition of all articles of food taken by each of 18 children given an 
unlimited diet: (a) during a week when a glass of pasteurized milk was taken 
three times daily, one hour before each meal; (b) during a week when homog- 
enized milk replaced the pasteurized milk; and (c) during a one-week control 
period. 


The 18 children, white, aged 5 through 11 years, were distributed in three 
groups, A, B, and 0, each composed of three boys and three girls. The average 
age of the members of group A was 7.8 years; of gimip B, 7.8 years; of group 
U, /.5 years. As judged by Faber's^ standards for Aveight as related to height 
and age, five of the children were overweight, eleven Avere in normal range, and 
two Avere underweight. 


The Reding of milk before meals to these groups was staggered, in order to 
cqua ize e m uence of climatic and other environmental conditions upon appe- 
tite and energy requirements : ^ 


1st week 
2nd week 
Zrd week 


Group : a 

Pasteurized Milk 
Homogenized Milk 
xVone 


B 

Homogenized Milk 
None 

Pasteurized Milk 


C 

None 

Pasteurized Milk 
Homogenized Milk 
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Save for the added milk, the diets given the three groups were identical in 
daj^-to-day composition, and all items were offered in unlimited quantities. 

The daily menus were planned independent!}^ of this experiment. Their 
pattern was in accord with common practices of child feeding as determined by 
the foods available locally. A typical schedule consisted of: Brealrfast: dry 
cereal with milk and sugar, bread and butter, milk; Dinner: meat, a white 
vegetable, two gi’een vegetables, bread and butter, dessert, milk; Supper: cereal 
or sandwiches, milk, fresh or stev^ed fruit. Sucli a diet meets the nutritional 
needs of growing children fairly well; its most serious defect was the relatively 
low content of fresh citrus fruits. Since menus of this type had been in con- 
stant use in the institution for a long time, corrective changes were not initiated 
prior to tlie feeding experiment in order not to confuse the kitchen personnel. 
It was thought furthermore that any beneficial effects contributed by the added 
milk might be demonstrated more prominently if the basic diet were not ideal. 

Individual over-large portions of everything were served to the children. 
As the loaded food tiviys were prepaz’ed in the kitchen the quantities of 'every 
item on each plate were weighed or measured accurately; when they were re- 
turned to the kitchen similar measurements were taken of the quantities left 
uneaten. With each meal separate pitchers of pasteurized milk were set out 
from wliich each child helped himself to as many glasses as he wanted. The 
differences between what was seiwed and what was returned gave the amounts 
ingested. It was not feasible to measure the fluid balances of the children in- 
asmuch as their drinking water was obtained from fountains of the jet type. 
Glasses of water were not placed on the mealtime trays. 

The consumption of nutrients of each child for each week was then com- 
puted according to the analytic values compiled by Taylor.** Protein, fat, car- 
bohydrate, calcium, phosphorus, iron, vitamin A, thiamine, ascorbic acid, ribo- 
flavin, acid-base ratio, and total calories were measured. Totals were prepared 
to describe the complete intake of all nutrients (a) inclusive of, and (b) ex- 
clusive of, the 21 ounces of milk before meals. 

Keview of the data impressed one with the wide divergences in weekly in- 
takes of the many factors measured. These differences in the amounts taken by 
the various children bore no obvious correlations with sex or age. Such differ- 
ences were not unexpected, since, as IMacy*^ and others have emphasized, it is 
common for normal children to exhibit! short-term wide fluctuations in external 
metabolic equilibriums. In general, however, more of every nutrient was taken 
in the two weeks when the milk supplements were given than in the control 
week which was supplement-free. As an example, the findings for weekly caloric 
intakes are presented (Fig. 1). The increases ranged from 1 to 52 per cent 
over the controls, except with one boy of 8 years in the week he received pas- 
teurized milk. 

The individual children showed marked differences in calories consumed in 
the respective weefe supplemented with the two forms of milk. Yet, as demon- 
strated by the almost perfect identity of the mean values for calories, tliese 
dissimilarities were without specific regularity. Taking the control week as the 
100 per cent base line, there was an 18.8 per cent rise for the week with pas- 
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Icuvizcd milk supjilomcnl and a 70,0 pw ''wO viso iov 


(iu' week wiih 


iiomo^enizod 


milk supplement. . . , , . 

With biologie data exhibiting inavked Uuetuations, conclusions are not oi 

smnificance unless drawn from central tendencies exhibited by the group as a 
whole. 'Therefore, for each nutrient, the intake ot each eiiiki in eaeli .separate 
v.cek was eonveitcd to percentages with the eontrol week as 100 per cent, and 
the mean percentages for the respective experimental weeks computed from 
these individual percentages. The icason foi emnertinu to a peveentage basis 
before proceeding with the calculations rested npnn the ncce.ssily for each child ’.s 
intake to have eciual ■neighl in the final scoring. Otherwise the greater (jnan- 
tities consumed by some children would overshadow unfairly tlie .smaller amounts 
taken by othei-s. For ready presentation the final comparisons have been ar- 
lauged in diagrammatic form (Fig. 2). 


PERCENT 
160| 


18 INDIVIDUAL CASES 


140 


PASTEURIZED 


HOMOGENIZED 



PERCENT 
I6¥ 


AGE-» 567777688 

males 


67777891011 
fEM^JLES 


PI *’*c*Ua£ingr the neek/j catonc intakes of the eighteen children nhen 

^ ^ ounces before each meal. The base 

The mnpr dunng the cotiirol «eek «hen extra mUk -ssas not given, 

hloek ?en?e5.nti pasteurized milk Each vertical 

takme'^thp tm 'ill '’''® exception all subjects consumed more calories nhen 

taking the supplemental^ milk than m the control v.cek 

By .statistical luetlioAs, using the t test of significance, the mean values for 
the weeks with the pasteurized and with the homogenized milk w’ere found not 
to differ significantly one from another, except with respect to vitamin A- In 
other words, save for this one vitamin which was augmented onlj* in the week 
with pasteurized milk, all intake diffeiences betw'een these two weeks w’ei'e so 
small as to lie weU wiftin the limits of random sampling. The intakes of thia- 
mine ascorbic acid, nboffavin, calories, protein, fat, calcium, and phosphorus 
were found to have been augmented markedly 'in the weeks when miUc before 
meats were given, as compared with the eontrol week which lacked the milk 

with ««trient, iron, were the intakes during the weeks 

^Mth milk not increased above the control week 
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Fig, 2 demonstrates another point. By deducting from the total intakes 
during the weeks when one or the other milk was being given the amounts of 
each nutrient supplied by the milic before meals, it appears that, apart from 
vitamin A, the amounts of the various nutrients taken doling meals in each of 
the three weeks of testing were all about equal. This held true whether homog- 
enized milk, pasteurized milk, or no milk at all had been taken before meals. 

. The convalescent hospital where these studies were made is efficiently run, 
with good care of the patients as its primaiy responsibility. It was of interest 
to evaluate the quality of the diet of this institution in terms of the nutritional 



Pip. 2 DiaKram showing the comparative intakes of the nutrients measxirefl. Each 

vertical block represents the pooled data from 18 children. iUl figures are relative, the values 
for the control week being set arbitrarily as 100 per cent. The fi^t (C) unit in eacn group 
nf three renresents the control w^eek wuth no before-meal .milk. The second (P) and third 
ifnit^reoresent respectively, the w'eeks wuth pasteurized and homogenized milk before 

reco»n>endea by the Fooa 
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standards currcntlv proposed by the Commillcc on Foods and Nutrition of tlie 
National Eescareh Council.® (Fig. 2) If tiic amounts furnished by the 21 
ounces of milk before meals were disregarded, the institutional diet, as taken 
to satiety by these eighteen cliildren; (1) supplied protein, calcium, riboflavin, 
and A-itamin A in more than liberal amounts, (2) just met the body needs for 
iron, (3) was deficient to a moderate degree in thiamine and ascorbic acid, and 
(^) conformed almost precisely with tlie proposed standards in caloric energj* 
content. But if the amounts of nutrients in tlie .supplementan- 21 ounces of 
milk before meals were noAv added to tlie computations, all shortages became 
corrected and the consumption of all nutrients including calories became further 
augmented. Following this study the daily menu of the rest home Avas altered 
to include more citrus fruits, cereals, and grains. 

The milk before meals did not hamper the appetites of the children for 
milk during meals. Their daily intakes of milk aA'craged as folloAVS: 


Control week: 

Week ivith Z pasteuri/erl milk pro-feedings: 
Week with 3 homogenized milk pre-feedings: 


Before meals 

21 oz. 

21 oz. 


At cadi meal 
14.9 oz. 
14.7 oz. 
14.7 07. 


Daih total 
44.7 oz. 
CjZ.2 oz. 
03.2 07 . 


These figures mean that everj' child at each meal helped himself to about 
two glasses of milk, on the average, regardless of ^Yhether or not an extra glass 
had been taken one hour previously. Of this, approximately 6 ounces daily 
were taken with the breakfast cereal ; the remainder was consumed as a beverage. 

If we scrutinize the mean composition of the meals taken during any of 
the three experimental weeks, we find that the daily 44.2 to 44.7 ounces of milk 
consumed at those meals supplied (in round numbers) the important percentages 
of tlie total intake of nutrients listed in column A : 


Calcium 

Eiboflavin 

Fat 

Thiataiue 

Phosphorus 

Calories 

Protein 

Ascorbic Acid 

Vitamin A 

Iron 

Carbohydrate 


A 

85 

SO 

65 

55 

50 

40 

35 

35 

30 

30 

30 


B 

150 

140 

45 

40 

27.5 

50 

27.5 


for chiltli^n ^ the proportions of the daily requirements 

i the", To Data such 
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COMMENT 

Neither of the two sets of cxj^eriments furnished any evidence that the 
taking of milk between meals interferes with the child's eating of his next reg- 
ular meal. In fact, tuider the conditions described, milk given before meals 
proved highly acceptable and seemed to be utilized metabolically by the experi- 
mental subjects as a sort of dietary bonus. 

These experiments were caiTied out with a small number of children under 
specialized conditions, and cannot be taken arbitrarily as the basis for generaliza- 
tions embracing all children. It is conceivable tliat different responses to sup- 
plementary milk feedings miglit be observed vdth children younger, or older, 
or better nourished, or physically more active, than those in the present series. 
It is conceivable also that the children here studied, being habituated to insti- 
tutional living, were more passively I'cceptive to environmental suggestion than 
children in their own homes would be. They may have viewed the milk before 
meals as a medicament helpful toward recovery, and therefore to be taken vnlly- 
nilly. Life at home and school contains scores of external influences foreign 
to those of institutional life, and vice versa, all capable of conditioning the child 's 
appetite favorably or otherwise. 

It is conceivable, also, that the metabolic needs of convalescent rheumatic 
fever patients may be greater than nonrheumatic normal children. The average 
healthy youngster needs daily about 1,600 calories at 4 to 6 ,vears of age, and 
2,000 calories at 7 to 9 years of age.® A glass of 7 or S ounces of milk represents 
140 to 160 calories; when served with cookies or bread the calorie content will 
be 200 or more. If such a feeding is given to a healtliy youngster in mid- 
morning or mid-afternoon, and if in addition his meals earlier that day have 
been comparatively large, at the next regular meal liis appetite may very well 
])e poor, for the reason that a goodly portion of the total daily caloric require- 
ment has been already’ satisfied. Recoveiy from a chronic illness such as 
rheumatic fever may call more urgentlj' for a dietaiy supplement. Yet it is 
doubtful that this group of rheumatic fever convalescents were in genuine need 
of supplemental nourishment. For months prior to the experiments they had 
been on a liberal diet, with extra food being given between meals. At the time 
of the test only two were underweight. J\[orco^'er, tiieir routine of living was 
sedentaiy, with expenditure of energy in physical activities much lower than 
that of well children being I'eared at home. 

One hypothesis for tlic recounted unfavorable experiences wilh milk before 
meals suggests itself. In extremely cold weather and under other special cir- 
cumstances market milk sometimes develops a high content of casein and fat and 
grows markedly hard-curd. Such milk — of curd tension often over 50 Gm. — 
may give rise to tough nibbery clots inside the stomach. Occasionally- a child 
may suffer from a temporary reflex loss of appetite as a result. In the present 
study the pasteurized milk had an average curd tension of 33.6 Gm.; the homog- 
enized milk, 10.7 Gm. The pasteurized milk was tlius never strongly hard-curd. 
Perhaps if the digestive capacity of any of tlie children had been as feeble as 
that of a young infant, some difficulty might have been experienced in their 
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digesting of the moderately sized and moderately firm curds from the pasteurize 
milk. Earlier direct observations^ of these children, however, had shown every 
one to have resi)onsive secretory activity normal for the a^c i)crio(.l. As oi 
homogenized milk, if properly processed and hacderiologieally safe, as was the 
homogenized milk used here, infants can digest it readily without any gastio- 
intestinal distress.* 

No statements were made by tlic pliysicians cited regarding the fat content 
of the milk presumed to give rise to the digestive disturbances. Guernsey and 
.161*86}' milk which contains 5 to 7 ])er cerit fat (and abundant jirotein in pro- 
portion) may be expected to slow gastric cmj)tying more than does milk of com- 
mercial grade, such as that in the })resent study, witli fat content ranging 
between 3.8 and 4.2 per cent. 

It must be remembered that tlie acid of tlie gastric juice fades out tempo- 
rarily during fever.® The intra gastric milk clotting tlien becomes altered; the 
•coagulation becomes affected by the ])e])sin enzyme whicli, when acting alone, 
tends to produce large calcium-rich curds. Facilitating this trend toward larger 
curds is the element of fever itself. As the environmental temperature rises 
above normal body temperature casein ous clots exhibit a marked tendency to 
shrink by sjuieresis and grow tough and rubbery. Thus can be explained the 
nausea and vomiting occasionally seen following the taking of pasteurized milk 
during febrile illnesses. This tendency, of eoui*se, is less marked with homog- 
enized and other more soft-curd milks, ^Yhich give rise to smaller, softer, and 
presumably more readily digested curds. 


SUMMAKY 


For nearly five months, 59 convalescent children in a rheumatic fever rest 
home were given a 7 ounce glass of milk twice daily, one hour before meals, 
homogenized and pasteurized milk being served in alteimate months. These 
before-meal feedings failed to elicit in any child any undesirable symptoms of 
anorexia, gastrointestinal distress, or descreased consumption of food attributable 
to either type of milk. 

Eighteen of these children were later subjected to a more quantitative 
3-week diet -intake study. Extra milk, pasteurized or homogenized, was given 
in / ounce quantities three times a day, one hour befoi*e each meal, for two of 
the three weeks, and the amounts of food taken spontaneously during mealtimes 
uere carefullj measured. It was found that the amounts taken at mealt’mes 
of calories, minerals, protein, and all other nutrients were approximately equal, 
both in the control week and when milk, whetlier pasteurized or homogenized, 
was fed before meals. The added milk proved a true dietary supplement, weU 
taken^ and both forms appeared to be equally well metabolized. 

Ao evidence was found in these experiments to warrant advising the dis- 
continuance of driuking milk beUveen meals. The data indicated, on the con- 
raiy that it is wise to make available such extra servings whenever there is 
need lor improving a child nutritional status or food intake. 


I^athleen Cornell for measurement and calculation of the 
dietary components, and Mss Frances Hoag for many helpful suggestions. 


712 


THE JOURNAL OF PEDIATRICS 


REFERENCES 

1. Smith, a H.: Am. J. Dis. Child. 60: 441, 1940. 

2. Wolman, I. J.: Am. J. Uis. Child. To be published. 

3. Holt, Li. E., Jr., and McIntosh, K.: Holtzs Diseases of Infancy and Childhood, ed. 11, 

New York, 1940, D. Appleton-Century Company, Inc. 

4. Taylor, Clara M. : Food Values in Shares and AVcights, New York, 1942, The Macmillan 

Company. 

5. Macy, Icie C. : Nutrition and Chemical Growth in Childhood, VoL I, Evaluation, Spring- 

field, 111., 1942, Charles C Thomas, publisher. 

6. Committee on Foods and Nutrition of the National Research Council: Recommended Daily 

Allowances for Specific Nutrients, May, 1941. 

7. Wolman, I. J., Borowsky, S., Nicholas, R., and Spur, B.: J. Pediat. 21: 45, 1942. 

S. Bloomfield, A. L., and Polland, W. S. : Gastric Anacidity: Its Relations to Disease, New 
York, 1933, The Macmillan Comp«an> . 



DYE POISONING IN INFANCY 

E. P. Scott, JLD,, Georgh E. Prin’ce, ^I.D., axd C. C. Rotosdo, IM.D 

LouisviLbr., Ky. 


R ecently two episodes of dye poisoning liave occurred on the pediatric 
smdee of the Louisville General Hospital, one in the hospital nursery 

and the other one in tlie isolation ward. ^ t • 

On Feb. 2S, 1945, at 3:00 p.m. it was called to the attention of the pediatric 
house officers that one of the premature babies had become cyanotic (Case 1). 
Physical examination failed to reveal a cause for this condition. Four hours 
later another premature infant (Case 2) in the same unit became cjanotic. 
The following morning, a third infant (Case 3) was found to have a bluish 
tint to the lips and skin. Since these M'ere the only babies in this unit, a com- 
mon etiological agent was suspected. That evening all the newborn babies 
(fhirtj^'two) in the adjoining nursery showed transient cyanosis. A thorough 
search for the presence of gas, insecticide sprays, disinfectants, and other poisons 
was made, but wc were unable to discover an agent which could have produced 


such an episode. 

On March 3, one of the nurses stated that on the day the cyanosis appeared, 
she had helped stamp diapers used in the niirseiy. It was found that the 
diapers had been stamped on all comers and both sides before being laundered. 
The hospital administration had changed their system from a central supply to 
an individual ward supplj^ necessitating a stamp for each department. The 
stamping ink bottle was found and was clearlj' marked, ^'This ink eonteins 
Aniline Qil which must be removed by laundering before the marked article 
is stocked or worn.^^ 


Case 1. — B. P., premature female, was borix Jau. 23, 1945; her birth weight was 3 
pountls and ounce. Aside from a positive smear for gonorrhea in the mother, the family 
and prenatal history was not remarkable. The infant receh’ed 0.125 Gm. of oral sulfatliia- 
zole prophylpetically every eight hours for three days. On February 28, she weighed 4 
pounds and 10 ounces, and was receiving 40 c.c, of breast milk every three hours. At 3 
p-M. it was discovered by the nurse that the infant ^vas cyanotic. Physical examination 
failed to disclose the cause. Continuous oxj'gen was started but in spite of this the con- 
dition remained the same. The following day a roentgenogram of the chest (Pig. 1) was 
made and blood was drawn for methemoglobin determination. The blood had a marked 
chocolate color and clotted immediately. Blood examination revealed a red blood cell count 
of 2,540,000 per cubic milUmeter with a hemoglobin of 8.5 Gm. per 100 c.c. of blood, and 
a wliite blood cell count of 2,650 per cubic millimeter with l 3 nnpliocytes 47 per cent, poly- 
morphonuclear leukocytes 49 per cent, and monocytes 4 per cent. 

On klarch 2, the infant was still C5'anotic. A transfusion of 30 c.e. of citrated blood 
was guen mtovenously and penicillin was administered, 2,500 units every three hours intra- 
muscu ar y xygen was continued due to the persistent cyanosis. On March 5, the red 
00 CO count was 2,320,000 per cubic millimeter with a hemoglobin of 8.0 Gm. per 100 
c^c^^^lood, and the white blood cell count was 12,350 per cubic millimeter with lymphocytes 

of PrfjaSel^Wpl^r^^e'^and Louisville School of Medicine, service 
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C\SE ?►. — B. T., premtiturc inf uni, \\U‘' born Fob. 11. FM.l, uftor un uneomplicatod 
pregnancy. The birth weight wa*' 4i4 pounds. Tlio mother, wlm bad bad unthyphilitic 
treatment for an infection of long durutioii. was al-o ti Known chronic nlcoliolic. On March 
1, 1945, the infant weighed 5 jmunds and 4 ounces and was gi\on 50 c.e. of brca^^t milk 
every three hours. At 9 a.m., .iu«t fourteen hours after tlie de\cIojunent of e\anosic in the 

second child, the infant wa« found to be markedly c\anotie. Twenty cc. of cent 

gluco'JC in normal saline was fri\en subcutaneously and o\\gen was administered. A roent 

genogram of the chest was made the following day (Fig. 5). Two thousand and ti\c 

hundred units of t)enicilbn were gi\en intramiisf ularly e\er\ three hours. A transfusion of 

40 c.c. of whole blood wa® gi\en intra\enously. On tlii^ date the < arbon dioxide combining 
power was 37.2 Aolumes per cent. 

On March 3, the e\ano^is iiad practicalh tleared, but as we bad just learne/I the 
possible etiology, a blood sample was drawTi for spoctroscoj)i( examination. It was negative 
for methemoglobin. The following dax a red blood tell count was 4,5S0,0n0 cells per cubic 
millimeter with a hemoglobin of 35 Gm. per 300 c.c, of blood, ami a white blood cell count 
of 13,900 per cubic millinicter wnth lymphoc\'tes 49 y>er <eut, polMiiorpbonuclenr leukoey'tes 

41 per cent, and monocytes 10 per cent. 



These isolation ^s'a^d became cyanotic. 

buttocks. Careful check oVnU diarrhea and excoriation of the 

check on all medications failed to reveal any drug which 
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was being administered to these children which was not also being leceived 
by tlie others. Because of the previous episode, search was made for newly 
stamped garments. The clothes of these three patients were stamped with 
aniline dye, but all had been laundered before use. Freshly stamped washcloths 
were found at the bedsides. The small cloths were stamped eight times and 
had been used to clean the buttocks of the children. The new linen had been 
stamped the previous day and placed in a separate compartment so that it 
could be laundered. That night with a change of nursing personnel these 
cloths were discovered and used. New towels had also been freshly stamped, 
but no evidence of their use could be found. 



3 — B. T. (Case 3). Roentgenogram taken March 2, 1945 

4. The first patient, W. J., noted to bs cyanotic, was a 3-week old infant who 

weighed 5 pounds and 5 ounces. He had been admitted nine dajs preMously because of 
diarrhea. His weight had increased but he was having four or five watery green stools 
daily. During the time the freshly stamped washcloths were being used, his buttocks had 
been waslied four times He also received an oil bath that morning. 

At S A.ir. this child 's bps w ere noticed to be graj ish blue and the skin had a bluish 
tint. There was no respiratory distress and examination of the liaart and lungs was normal. 
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Eicht hours later the cyano‘'is wa' \er\ iiiarKcl and, iiIlhoiif,'li no respiiator; distret*' n-u- 
present, the child uas placed in an o\-\gcu tent. There Ma« slight inipro\oraent, but lour 
hours later the cj-anosis uas still severe. At this time 2 mg. of methjlenc b ue m 10 c.c. 
of normal saline rvcrc gireh intrarcnoiiAy. Beco^ery uas dnimatic and uitlnn one hour 
the cyanosis had entirely disappeared. After admini.st ration of the methylene blue, the 
patient was rcmoied from the oxygen tent. The cyanosis did not reappear. There ryas 
no reduction found in the red blood cell count or hemoglobin ; a blood specimen taken during 
tlie cyanotic period rc\ealc(l mcthemoglobin. 

Tlic child sho^^cd no apparent ill cfTcct^ from tlic aniline intoxication but the diarrhea 
continued and the patient died one month later. At autopsy lie found to have small 
ulcerations of tlie large bowel, hemorrhagic areas in the pancrca^', and an acutely inflamed 
appendix. 


Case 5 . — -The second patient, J. M., ^\as an infant 2 months of age wlio had been 
admitted to the ward nine days pre\iously because of diarrhea. Ills weight \vas 8 pounds 
and 13 ounces, and he was ha\ing about four loose stool a day. This patient w*as noted 
to be cyanotic about 9 a.m., but the cyanosis was not marked and disappeared about twelve 
hours later. No treatment was necessary. No other abnormalities except excoriation of 
the buttocks were noted. The red blood cell count was 3,440,000 per cubic millimeter, vrith 
hemoglobin 11.5 Gm. per 100 c.c. of blood. Tie gradually imj roved and suffered no apparent 
injury from the aniline dye. 


Case G . — The third patient, AV. II., was an infant 3 months old who weighed 7 pounds 
and 15 ounce'*. He had been admitted to the isolation ward twenty-two days previously 
because of severe diarrhea. During the time the freshly stamped washcloths were being 
used, this patient’s buttocks were washed three times. TJie c^ano'sis was not disco\cred until 
T p.M. the night of September 15, which was about eleven liour.s after tbe appearance of* 
the first case. Physical examination showed a dehydrated and undernourished wliite male 
whose lips, skin, and mucous membranes were cjanotic. No abnormality of the heart or 
lungs could be found. The buttocks were excoriated. No respiratory difficulty was present. 
During the night the cyanosis became more marked but gradually disappeared the following 
afternoon. A transfusion of 75 c.c. of citrated blood liad been given on September 15, and 
the red blood cell count was 3,940,000 per cubic millimeter and hemoglobin 13.5 Gm. per 
100 c.c. of blood. Blood taken from the patient during the period of cyanosis was chocolate 
colored. No treatment was instituted and the C}ano‘5is was present about twenty-four hours. 

The patient continued to have diarrhea and expired twenty one days later. At autopsy 
the cause of death was found to have been peritonitis involving the spleen and the descend- 
ing and sigmoid colon. 


DISCUSSION 

(jraubaith and associates^ reviewed the literatnre, chemistiy, and symp- 
toms of aniline poisoning, and reported seventeen eases \\hicli developed in a 
hospital nursery. In their rertew of the literature they cited five series of 
cases, '"Tth a- total of forty-one patients, of aniline dye poisoning reported by 
ve aut ors (Raymer, Seligs, Weinberg, Xenland, and Ever). All eases were 
m infants who had been clothed in freshly stamped linens. 

In the first episode herein reported, it is interesting to note all the pre- 
ma ure in ants were affected, but the full-term babies showed only transient 
ejanosis. . ince the premature infants were affected first, one might thinlr 
nrZiMp susceptible to the aniline intoxication. However, it may be 

possible that they were diapered earHer with the aniline stamped linens. 

episode the three infants affected had diarrhea ivith ex 
conated buttocks. These infants did not weai the freshlv stampeTlta Z 
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were bathed witli the washcloths wliich were newly stamped by the aniline 
dye. Wetting and wringing out of these cloths caused the water to turn black. 

It is interesting to speculate as to the precipitating factors in the latter 
gi’oup: excoriated buttocks, nutritional disturbance, increased absorption of 
aniline through the skin due to persistent diarrhea or unknown causes. 

Another interesting fact is that three of the affected infants died. In the 
fix's! group it is possible that the aniline intoxication may have been a factor 
in the death of one premature infant. In the second group of infants, both 
deaths oceuiTed at least three weeks later and post-mortem examination 1 ‘evealed 
the causes of death. 

In normal times these two accidents would probably not have happened 
but, as has been pointed out by others/ the hospitals have been confronted 
with many trjdng situations such as shortage of diapei*s, inexperienced help, 
and frequent turnover of employees. This hospital is no exception. 

CONCLUSIONS 

1. Two episodes of aniline intoxication are reported. One infant was 
treated with methylene blue intravenously and recovery was dramatic. Cyanosis, 
which was most marked in this case, disappeared in one hour as contrasted 
to the othei's in this series who remained cyanotic from twelve to twenty -four 
houi*s. 

2. All hospital linens marked or stamped with an aniline dye should be 
laundered before use. 
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A CASE OP TETRALOGY OP PALLOT WITH ABSENCE OF 
CEREBELLAR VERJIIS; TERMINATION BY BRAIN ABSCESS* 

CoMMAN'Di:!! Stani.ky S. Sii)i;Niti;i;(i. Mi-’dicai, (,'()I!i>.s. ITxiti;:> Static^ 
Naval, Rnsnnra, and Lii:uti:naxt Coloxi;^ j\I. JL Ki:.sslei{, Axn 
Ma.tok R. Wolpaw, Mkdicai, Corps, Army oi’ tiu; Ux'ithd States 

■p’ I&HT'\ -SIX cUitheiUiciited cases of tlic tclralogy of Fallot had been reported 
1--* by July, 1941. The lull exposition of onr ease adds to the iinder,standing 
of the nieeiianics oi this syndrome and records the I’are eoijgenifal anomaly, 
ab-senee of the cerebellar vermis. 

Peacock’ fii-sl described the tetrad in ISoS. In 1888, Fallot designated it 
as the commonest form of cyanotic congenital heart disease, and it has borne 
Ins. name mnee. The tetrad consists of the following four abnormalities: (1) 
stenosis of the pulmonaiy valve or stenosis of the pulmonary conus, (2) inter- 

\entncular .septal defect. (3) a dextro-position of the aorta, (4) hypertrophy of 
the right ventricle. > ' / . j i . 


CAsi: 

.harp.;i„e n;e " 

spindly body. A^MbouK blue nl'" -'■« overly large bead .'•urmounted a 

acrocyanoi>i<. iinolvine the foreurn ^ \ "is'cncd face. TJierc was a generalized 

The color of L uln! ,re"t ,-v n" " "" 

«cre moderately Cubbed. The boy\.;„;ernS‘;to?d ydfh feet J/dl 1 '^' "" 

to 0^ Wr:, Of etgSl bean dl_, eame 

the pioture. redness and inability to gain weight as part of 

^t exaiiiiiiation. the Tuitipnf i 

often querulous (as if from fatiW) lesponses. He was 

nomal except for a second degr^ pulmonic 

enlarged; there vas no eviden.e of -fn emW. r/ '" Clinically, the Jieart was not 

'Tbc'pJtienf M d 

a mild bout of ebicktt pox alrSorch Teveff '■ '™’’ seen through 

degree. On several n,.,asi„ns a superiLnspA ^f.’' remained predominantly second 

In early Februar\ 19^8 tlm +- 

eordium on exertion. This pLin JdttTd “PP«^ PrO' 

f'e boy would fall into the nearest ett 2 ‘ P^-, 

juncture a teleoioentgenogram and an electi oc-wd^or’" vanished. At this 

The heart .shadon nas .rithin ^ were taken. 

revealed an extreme right uxis deviation T'"; ^’"‘’‘’"’•a'-'liogram (Fig. 1), however, 

comple,\-es, and an o^’.vcardia of i3o, an abnormally high 

eie-irl'^ r'* ' * ‘® P‘'’‘“'e of congenital heart df '^opvessed. While com- 

elearlv dinfTTtAcfw. . .. neart aiteasp «iwi «:.7_ , , . . 

i Bothing 

— r''*" v.v«vij*uoij to recur 
coiuplirated by loss of consciousness. 
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While unconscious, tlie skin was pale and cold, the heart rate 160 and regular, the pulse 
thready. The period of unconsciousness varied from one-half to one hour. Though 
waking free of pain, the patient would recall with fear the initial intense pre- 
cordial distress. Laboratory findings on March 25, 1938, were 6,500,000 red blood cells 
and 90 per cent hemoglobin (Sahli). The blood showed a 74.5 per cent oxygen unsaturation. 
Another sample two weeks later revealed a 66 per cent oxygen unsaturation of the blood. 

In May, 1938, oxygen therapy 2 was first employed for the loss of consciousness. Given 
in full strength through a mask, its effect was a happy one. The patient now regained 
consciousness in from five to ten minutes and once, when his mother reached him at liis first 
cry of pain, oxygen aborted the pain as well as the expected syncopal attack within two min- 
utes. 


Fluoroscopy on Dec. 1, 1938, again showed the heart to be within normal limits and an 
electrocardiogram taken the same day showed no significant change from the February 
tracing. Although increasingly short of breath, the patient voiced no new complaints until 
Mav 15 1936 when he complained of a severe headache. The temperature was subnormal and 
the neurological examination negative. Tending from the first to explain all signs and 
interns on the basis of congenital heart disease alone, we mistakenly ascribed the headache 
toan increasing hydrocephalus due to an elevated venous pressure. ^Vllen, therefore, dehydra- 
tion measures provided temporary relief from the headaclie, we were more than ever con- 
vinced of this assumption. * The patient grew listless. His breath was fetid. The gums and 
cheeks now showed a full-blown gangrenous stomatitis. 

On June 2 1939, a sudden rise of temperature to 103^ F., a meningeal cry, a rigid 
1 n <;T>asticitv of the right arm and leg first roused us to other possibilities. With 

« ‘"''mothtr invoking Lath as a blessing, all diagnostic procedures were held in abeyance. The 
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next day, June 3, 193D, the right arm and leg \\ero completely paralyzed and early papilledema 
of the left optic disc ^vas noted. The patient expired that c\cning. 

An autopsy performed by Dr«. B. S. Kline, Anna M. Young, and one of us (B. W.) re- 
vealed numerous congenital abnorinahtie«. In passing, mention is made of three left and two 
right renal arteries as well as of adhesions between the large and small bow’el. The cardiac 
findings follow: The right auricle was dilated to three to four times the size of the left, and 
the right ventricle was dilated to the point where it, too, was larger than the left. 


The heart weighed 9o grams. 

Tricuspid ring circumference 
Pulmonary ring circumference 
Mitral ring circumference 
Aortic ring circumference 

These measurements were considered normal for the age. 
normal and were fully competent. 

Length of right ventricle 
Length of left ventricle 
Thickness of right ventricular wall 
Thickness of left ventricular wall 


7.0 cm. 

4.5 cm. 

G.O cm. 

5.0 cm. 

The valve leaflets appeared 

6.0 cm. 

5.0 cm. 

4-10 mm. 

8-12 mm. 
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There was a defect of the anterior superior inters entiicular septum measuring 6 cm. 
m circumference and the aorta, dextroposed to the right, rode over the defect, so that it 
opened half into tlie right ventricle and half into the left, ’\^^lile the pulmonaiv 
\alve was normal, the pulmonary conus beginning just above it and extending upward foi 
1.0 cm, was con‘?tricted to a slitlike channel not over 2.1 cm. in circumfeience. This channel 
was further encioached upon by grayish-red vegetations of as much as 3 mm. in diameter. 
The coronary arteries, dissected to their terminal branches, w*ere patent throughout. Cultures, 
both of the blood and of the vegetations themselves yielded no growtli. ^Micioscopic sections 
of the myocardium revealed areas of hypertrophy of the caidiac musculatuie as well as areas 
of scarring and replacement of the myocardial hbeis b^" relatively acellular fibrous tissue. 
On the whole, the greatest hj'pei'trophy was subendocaidial, wheieas the areas of degeneration 
w'ere subepicardial. 





y i i/ r 'if 1 iJ' 

fe'‘ 




pje. 3. Superior view’ of cerebellum show ing absent vei mis. The floor of the fourth ven- 

‘ tricle IS accordingly seen between the lateral hemispheres. 

The brain findings follow: The biain was larger than aveiage weighing 1,3(50 grams. 
A number of anomalous conditions presented themselves. Theie weie several fenestrations 
in the falx cerebri. The anterior half of the corpus callosum was absent. Thus, tlie lateral 
ventricles presented themselves as indentures from the medial sui faces of the ceiebral hem- 
ispheres. There was an oval defect in the floor of the third ^entricle measuring 1 cm. in 
greatest diameter (Eig. 2). The cerebellum pre^^ented itself as two widely sepaiated lobes 
due to the absence of the vermis (Fig. 3). The fourth ventricle, accordingly, had no roof 
and was in reality, a huge cistema- The olfactory bulbs and tracts were totally absent 
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The left cerebral liomii-pliere w.-i;. con.siilcrnbly liirnor tlmn (lie nulit, und in the left 
parietal region there was a .“oft, fliietnant area which was friable ami ruptured on slight 
manipulation. Thick, yellow mucopus wa.« obtained from this opening. Similar purulent 
material was found in the left lateral and third umtricles. The .surface vessels over the 
cerebral ronve.vities were markedly injected. The venm.s sinuses were greatly dilated. There 
was a depression of the calvarium corresponding to the position of the lateral sinuse.s, measur- 
ing 2 ..j cm. in diameter. The middle ears, and the sphenoid and ethmoid sinuses showed no 
abn'ornialitip?. 

Tlip brain \va‘» rut roronally aftor forinalin fixation. In rejH'titc’d .‘•octions, the anterior 
horn of the right lateral ventricle wa*^ found to be absent. Posteriorly, the ventricle was en^ 
larged. A communication between the ventricle and the ab‘-cess in the left parietal lobe was 
demonstrated. Both foramina of ^lunro were dilated and u large portion of the septum 
between the third iind lateral ventricles wa<- absent. Tlie iter appeared dilated. The pons 
was considenibly smaller than average. 

Alicroscopic examination of blochs of brain removed for study .*<11 owed the follow' ing. 
There was a portion of ab‘^ces? cavity with central defect filled with polymorphonuclear leuko- 
c^’tes. The surrounding parenchymatous tissue .'•howed typical degenerative changes. The 
adjacent arachnoid was distended apparently by edema and was richly infiltrated by wander- 
ing cells and small leukocytes. In other seetions, the urebiteeture of the cerebral cortex and 
the cellular morphology' showed no deviation from the normal. All other structure*; appeared 
normal. 

COJIMEXT 


A. The Heart . — From the first ive had difficulty in reconciling our meager 
clinical findings irith the accepted picture of the tetralogy of Fallot. Textbook 
summarizations of the tetralogy' usually agree on a loud, prolonged, systolic 
murmur heard over the entire precordiuni, a palpable systolic thrill, marked 
clinical and x>ray enlargement of the heart, and an overwhelming hypertrophy 
of the right ventricle. Careful perusal of the literature, however, reveals that 
many of the cases varied widely from this textbook picture. In 15 per cent of 
the reported eases the authoi*s failed to note even a SA’stolie munnur rvhile a 
^ much larger group noted only a faint murmur. Theoretically, all cyanotic con- 
genital heart diseases (with the exception of the rare cor triloculare), based as 
they are on a fundamental obstruction to pulmonary flow, should present a 
marked pulmonic systolic murmur. Our problem is concerned, therefore, with 
explaining the failure of our ease and others in the literature, to meet the 
excepted picture of the tetrad. 

Such an explanation is offered in the graphic diagrams (Figs. 4 and 5) 
which depict the two extremes of anatomic variation in the tetrad. 


While the final word on the eaiLsation of inuiTiiur.s has yet to be said, Lewis. 
Best and Taylor, and ^Yhite are fully agreed that the rate of flow is a pre- 
ominant factor therein. Quoting White^; ‘^If the fioAv is fast, the murmur 
be louder; if the flow is slow, the murmur may become fainter, and if the 
flow IS vety slow, the murmur may di.sappear altogether:’^ 

phenomenon in a patient Avith a button-hole 
mitral stenosis. The fixation of the valve leaflets, one to the other, verified at 
autopsy,^ precluded any widening of the mitral orifice due to dUatation of the 
munuira - nfT-n illnesses, we ohsexwed the harah apical diastolic 

t^e 1 cart hr. !r suhsidence of the di.sea.se as 

the heait thiust grew in power and the rate of blood flow increased 
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Bearing this in mind, the significance of the arrowheads indicating the 
rate of flow takes on new meaning in Figs. 4 and 5. In Fig. 5 we see illustrated 
the textbook version of the tetralogy vntli only a small septal defect. By far 
the -greatest rate of flow (we have chosen an arbitrary thx’ee-quarters for pur- 
poses of illustration) is through the narrowed pulmonary orifice or conus, result- 
ing in a marked systolic murmur and even thrill. Under the continued strain 
of expelling blood through a narrowed orifice, the right ventricle has hyper- 
trophied marked^. Oontrarily, the cyanosis (as noted in 40 per cent of Abbott V 
series is not marked since only one-quarter of the right ventricular flow is being 
shunted to the left. 


lU NO'S 



Fig. 4. — Large septal defect. ilarked cyanosis. Faint to moderate systolic mur- 
mur. X-ray evidence of enlargement not requisite. Note moderate hypertrophy of wall 
of right ventricle. Number of heads on arrows denotes proportionate rate of flow from 
right ventricle. 

By comparison, the very wide septal defect (in our case seven times as large 
as the stenotic pulmonary conus) (Fig. 4) results as the arrowheads show, in a 
diversion of three-quarters of the right ventricular blood flow either into the 
left ventricle or directly into the aorta. Hence, the remaining one-quarter of 
the flow through the pulmouarj’- orifice, falling under the “slow” or “verj' 
pate of flow referred to by White, is incapable of producing more than 
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a faint systolic murmur. Further, wlulc this vorj' shunt of three-quarters of 
the right ventricular blood flow to the left is producing an extreme cyanosis, 
It is at the same time relieving the right vcntvielc of much of its pulmonic back 
pressure. ■ Viewed in this light, a moderate liJT^crtrophy of the right ventricle 
is all that is to he expected. Ilcrctoforc, the cj'anosis out of proportion to the 
right ventricular hypertrophj' has been explained away on the ba.sis of a 
decreased rate of capillary flow resulting from low arterial pressure (Wiggers''). 
With our conception, it is no longer necessary to rely solely on such an ex- 
planation of the seeming paradox of extreme cyanosis and only moderate I’ighl 
ventricular liiTicrtroiiliy. 

LUNOS 



and thlfi’i =•— Stnatl septal defect. 

enlargement of 

r'pSl ventric?e“- 


extensive cyanosis. Systolic pulmonic murmur 
ri-,nt ventricle. Note extreme hypertrophy of wall of 
on arrows denotes proportionate rate of flow from 


were fnnori faded to reveal any evidence of coronary disease, we 

areas of nivr\r.r f explaining away both the angina and the minute 

hosis ^ degeneration hitherto associated only with capillary throm- 

thcorl^ r!Lrdin.!^nTi?T ^ discussion of the various 

S o angina and myocardial infarction, we cannot refrain from 
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noting that onr case lends support to the dominant role of anoxemia in the 
production of both. 

Thus, while some would insist that cardiac pain is initiated by an accumula- 
tion of metabolic (waste) products irritating tlie afferent nerve fibers of the 
myocardium, Katz® has emphasized the converse of this statement. Since oxygen 
is a prime requisite for the conversion of these imtative metabolites into non- 
irritative substances, he points out that no such accumulation is possible in the 
presence of an unlimited supplj^ of tissue oxygen. Conversely, the irritative sub- 
stances accumulate wherever there is tissue anoxia, because the ox^^gen lack 
halts or slows the conversion of these metabolites. 

Smith and Gault^ in a similar vein, have pointedly referred to the role of 
anoxemia in myocardial infarction. In those instances in which coronary oc- 
clusion did not lead to immediate death, they state: ‘'It results in a localized 
anemia of the heart muscle and is accompanied by all the degenerative changes 
associated with anoxemia.’’ 

Our patient with his normal coronaiy floAv, with his normal blood count, 
and, to the best of our knowledge, with other constituents of the blood normal, 
constituted an excellent situation for the study of the effects of severe anoxia 
alone upon the heart. The degree of cardiac anoxemia could be deteimined 
from the microscopic sections. These showed focal degeneration of cardiac 
muscle subepicardially and muscular h:^q)ertrophy subendocardially. Hence 
the assumption might be dravm that the subendocardial lajev had an accessory 
oxygen supply. The anatomic presence of the thebesian vessels which traverse 
the innermost muscle layei‘s offers the only convenient means for an added 
oxygen transport to the subendocardial layer. That the little oxygen derived 
from the admittedly small thebesian fiow should be the deciding factor between 
a hjy^ertrophying subendocardial layer and a degenerating subepicardial layer 
but emphasizes the critical oxygen lack of the cardiac muscle. 

In this case, where there were no technical means for measuring the oxygen 
values of cardiac muscle, these anatomic data serve as the only available index 
of the extent of oxygen lack. This cardiac anoxia must have been the maximal 
amount compatible vdth heazt function. The study of this case has given us 
a physiologic basis for the presence of both angina and tissue degeneration in 
the absence of coronary obstruction. 

The effectiveness of the oxygen therapy is no longer surprising in view of 
its critical need. 

B. The Brain . — The most striking of aU the anatomic variations in this 
brain was an aplasia of the cerebellar veimis. Clinicalty, however, all that was 
noticed in the patient was a wide-based gait and stance and a tendency to pos- 
ture the head backward. This picture falls far short of the flocculonodular 
sjmdrome described by Botterell and Fulton® after experimental lesions in 
primates. Yet, the persistent, vdde-based gait does identify it with this syn- 
drome. Neural compensatory mechanisms were undoubtedly called into play 
as the child learned to sit up, balance, and finally walk. Accordingly, the 
neurological picture of this defect became obscured. The reduction in the 
size of the pons is in proportion to the absence of cerebellar substance. 
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Absence of the cevobcllav vermis is a rave anomaly. Only two cases, both 
described by SolovtMff,'’ were ineiitioiiecl in a recent review*" of cerebellar 
agenesis. Baker'* described one ca.sc in which the ccrebellnm was totally absent 
and another in which one of the cevciwHiw lobes was absent. 

In analyzing the absence of the olfactory hnll)s and tracts, we are con- 
fronted with yet another paradox. The eliild’s mother insisted that he fre- 
quently would ask to go into the garden, so that, be might smell the flonei'S. 
Nevertheless, in the face of anatomic proof, the conclusion must be drawn that 
the child^s mother was either mistaken in licr slaloinent or misunderstood his 
mimicking of other persons' reaction to flowers as the act of smelling. 

In the presence of so many anomalous conditions in the brain, it is not 
surprising to find an associated hydrocephalus. There Averc at least four situ- 
ations where ventricular fluid communicated directly witli t)je subarachnoid 
space. Derangement of flow of cerebros]>inal fluid could, of itself, so alter the 
hydrodAOiamics within the skull, that a hydrocephalus would re.sult. However, 
there is another factor which must be con.sidered in tlie pathogenesis of the 
hydrocephalus. The chronic elevation of venous pressure as manifested by the 
great and persistent dilations of neck veins, during life, and the enlarged venous 
sinuses Asdthin the cranium at autopsy, may have been the basis for an increase 
in cerebrospinal fluid pressui’e. The presence of increased intracranial pre.ssure 
before closure of the fontanels, can produce an enlarged skull In all prob- 
ability, the hydrocephalic head was due to a combination of these factors. It 
i.s to he noted that an Arnold-Chiari deformity was not present in this case. 

The origin of the brain abscess wliich proved to l^e the proximate cause of 
death, Avas undoubtedly embolic. Abscess by contiguity Avas practically ruled 
out by the findings in the autopsy that all the cranial air sinuses AA^ere unin- 
fected. The A’egetations on the heart A^ah^cs aa^ci’c naturally" to be considered 
as a .source of the embolus. HoAvcA^er, all indications pointed aAva^" from this 
possibility. First, the vegetations were in the pulmonary stream and thus AAmuld 
be filtered out in the lung.s. Second, the A’^egetations appeared to he in the proc- 
ess of healing and were described as chronic A'^erruca. The chance of emboli 
being released from the A'^egetations AA^as, therefore, minimal. The absence of 
pulmonar}’^ embolization Avould tend to substantiate this contention. Third, 
Stre'ptococciis vifidans was not recovered in the culture of the brain abscess or 
the cardiac vegetations. The absence of the usual organism associated Avith 
subacute bacterial endocarditis is significant. Lastly, it is A^ery unlikety that 
the^ three pyogens, Sfapliylococctis auretis, Bacillus pyocyaneiis, and BacUhis 
coli, aetuallj^ cultured from the absee.ss, Avould all be present in the vegetations 
on heart A^alves. 


We must, therefore, look elseiA'here for a source of the infected emboluf 
containing these three common organisms. The cHnieal record gives the clue 
the patient had a severe mouth infection, vrith gingivitis. During the course 
o SGAere pngival infections, emboli are knoum to pass from thrombophlebith 
ihTnH circulation (Kline and BergeF^) and are sometimes 

S cc of lung abscess. These oral infections are due to mixed invaders. 
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The cardiac anomaly affords the anlage for the venous embolus avoiding 
the pulmonary circulation and passing directly into the systemic circulation. 
In this case, in which probably three-quarters of the blood from the great veins 
was shunted through the interventricular septal defect to tiie systemic circula- 
tion, an infected embolus from the oral region could easily ffnd its way to the 
brain creating an abscess. It is therefore felt that the brain abscess resulted 
from paradoxical embolization, the source of which was a badly infected mouth. 
This case with its combination of rare cardiac and cerebral anomalies has 
been a challenge to our conceptions of bodily function. Adequate workup of 
other such anomalies as maj^ be seen from time to time ma}’’ well further our 
Imowledge of physiology. 

SUMMARY 

1. A case is presented of multiple congenital anomalies, the outstanding 
ones being a tetrad of Fallot and an aplasia of the cerebellar vermis. Exitus was 
by cerebral abscess. 

2. The principal clinical features were: a profound acrocyanosis, bouts 
of angina complicated by syncope, and cardiac signs which were surprisingly^' 
minimal. The patient also presented a hydrocephalic head and moderate signs 
of cerebellar dysfunction. 

3. The principal anatomic findings were: the expected tetrad of Fallot, a 
healing verrucous endocarditis of the pulmonary conus, a cerebral abscess, and 
multiple anomalies of the brain, the striking feature of which was an absence 
of the cerebellar vermis. 

4. Explanation is offered for the disparity between clinical signs and 
anatomic findings in the heart. The pathogenesis of the brain abscess was shown 
to be an instance of paradoxic embolization. 
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CONGENITAL HEJUNGIOMA OF THE PAROTID GLAND 

Kurt Glaser, JLD., W. IIakriso-v :MEnN, IM.D., akd Louis W. Schultz, M.D. 

Chicago, 

T IBIOKS of the parotid gland have been described and discussed many 
times in the literature. It has been our observation, however, that only 
tumors in adults were adequately described and that congenital tumors A^erc 

usually mentioned only in a casual M'ay. 

Hemangioma or hemangioendothelioma of the parotid gland is one of the 
rarely mentioned congenital tumoi\s. A description of the tumor, A\ith a per- 
sonal observation by one of us (K. G.) in I/'J/cmfnir/mwic cZe la FaroHd^y was 
published in 1939.^ After that year there is scant literature on these con- 
genital tumors ^rith only occasional and incomplete mention of their clinical 
course and prognosis, which, as seen in our case, is of utmost importance for 
the treatment and subsequent life of the patient. 

Judging by the scarcity of the literature, the tumor must be of rare oc- 
currence. In the published cases the majority of the tumors occurred in 
female children and most of these Avere situated on the right side.* The main 
diagnostic features are the presence of the tumor at birth or its appearance 
during the first weeks of life; the unilateral occurrence; the enlargement of 
the tumor on crjdng; the elastic consistency, the compressibility*, and the lobu- 
lation felt upon palpation. The skin covering the tumor may be either normal 
in appearance or show bluish discoloration, may include a hemangioma, a 
telangiectasis, or an increased venons design. Signs of inflammation and pain 
or tenderness are absent in uncomplicated cases. 

The tumor takes a rather characteristic and imiformly disastrous course. 
It usually grows sloAvly in the beginning, but suddenly, even without any 
apparent outside stimulation, the speed of its growth increases until the death 
of the patient, within a few weeks or months, due to invasion and compression 
of the vital organs of the neck. If surgical intervention occurs, the course is 
changed considerably. If surgery is radical and all parts of the tumor are 
removed (this may necessitate trauma to or destruction of a portion of the 
facial nerve) the prognosis for a permanent cure is favorable. In the cases in 
which the operation has not been radical, either because only a diagnostic 
biopsy has been performed or because of the fear of injury to the facial nerve, 
the remaining portion of the tumor continues its growth at a much accelerated 
pace and the death of the patient is usually hastened. The success of a second 
operation is usually questionable because of the far-reaching invasion of the 
Jiurrounding tissues and organs, including the vital blood vessels of the neck. 

Microscopic findings Avhicli have been reported have been uniform in the 
description of the types of tissue found. Capillary, cavernous, and endotheli- 
omatou s types have been described. Under low magnification there is an al- 
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most homogeneous mass of nuclei. Fibrous septa separate the tissue into a 
lobulated structure. Under higher magnification a new tissue of vascular 
nature is seen which replaces large portions of the normal parotid gland. Nu- 
merous small capillaries are present, many filled with red blood cells. In some 
areas the capillaries are collapsed and the tissue has a densely cellular appear- 
ance. When the tumor invades the parotid tissue there is a more rapid dimhiu- 
tioii or replacement of the secretory part as compared with the excretory 
portion. Invasion of the surrounding tissues is by continuity. No mitotic 
figures are seen. 

CASE REPORT 

B. C,, a 21/^-month-olcl female child, was admitted to The Children Alemorial Hospital 
on Dec. 12, 1944. The complaint on admission, as given hy the mother, was a swelling of 
the right cheeh, which was first noticed at the age of 2 weehs b}' an aunt of the child. 
The swelling was so small that it did not cause any concern until the child had reached the 
age of 6 weeks. There was never any apparent distress occasioned by the swelling, and 
the child had never shown any signs of illness. Rapid enlargement, redness, or tenderness 
of the mass had never been present. Birth history, feeding history, and developmental 
history’ were normal. The family history was inelevant. Pliysical examination revealed 
a well-nourished, white female child showing no abnormalities other than a sausage-shaped 
mass the size of a half-dollar located in the right parotid area. This had no apparent 
connection with the covering skin or uiiderl^'ing bone. The mass could not be transillumi- 
nated, was slightly lobulated and elastic to palpation. The skin over the swelling had a 
slightly blue tinge- 



Fi?. 1. — Portion of tumor v ith dilated capillaries. 


Because of an upper respiratory infection which developed, the cliild was discharged 
and later readmitted to the hospital on Jan. 11, 1945, and operated upon the following day 
bv one of us (L. W. S.). Undei etlier anesthesia a tumor, 1.5 by 2.5 cm., was removed 
through an incision paralleling the branches of the facial nerve. The capsule of the tumor 
was adherent to the surrounding tissues; the base from which it sprang was very deep 
seated and buried in the parotid gland. A few small branches of the facial nerve were 
dissected from the tumor and the mass was remo\ed along with a small portion of the 
parotid tissue. The postoperative course was uneventful. 

On Alarch 15, 1945, the child was readmitted to the hosintal because of a recurrence 
of the mass. The following day an operation was performed (two months after the first), 
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and throiipli the origimtl incision a ''harp (Ii‘'ser(ion omphncd, ^vith remo%al of 

the tumor an<] Mie adjacent portion^ of parotid ti'-'*iio. St*\era] i^raneho'' of the farjal 
nerve had to be de^troAcd or ‘•trotcliod rather ‘'Cxerely to ^ain are(*s^ to the tumor for its 
removal at tln« time. 

Follow iuR the '•ceond operation the child rccened tuelve roenij^en ra^ treatment" to the 
right parotid area. The e«ceuliul factor" uere filter" of (*oj)f)C‘r arid J aluminum, iisinj; 
130 peak kilovolts; S inilliuniperc'J. The average do"e v\a" J70 r at interval" of one vseek. 
The postoperative course \vu" uneventful and "even month" later tlicre uas no evidence 
of recurrence. There are definite "igns of right facial paralv"!" wljieli v\ere more pro- 
nounced immediately after the oiieration, but "till are and ino"t hkedv will be permanently 
perceptible- 




of tilsuVi^dreVTolliX th^ oecasioi,.s. The total ma,s 

M-as not iveigherl The tissnp operation weighed 11 gi-ams, the first 

.net. The tissue was lohulated. seniifim in consistency, and was 
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surrounded by a rather tough capsule. The color varied from a fatty yellow 
to a muscle red. No necrosis or cysts were seen grossly. A small nerve was 
found passing through the largest mass of tissue. Microscopic examination 
showed salivary tissue in which there was partial or total replacement by 
vascular tissue. Vascular spaces were numerous (Fig. 1) and many contained 
red blood cells. In some areas the capillaries were compressed, giving the 
appearance of densely packed endothelial cells (Fig. 2). The endothelial cells 
varied considerably in size and shape, had a rather pale cjU:oplasm, and, except 
in limited areas where the cells were arranged in fascicles or whorls, assumed 
no definite polarity. Where there was only partial replacement of the parotid 
tissue the acinar portion was absent, but ductal tissue was present in moderate 
amounts (Fig. 3). A few small nerves showed invasion by the tumor tissue. 
Some areas of the tumor showed good encapsulation. No mitotic figures were 
seen. 

SUMIMARY AND CONCLUSION 

A case of congenital hemangioendothelioma of the parotid gland is re- 
ported. The clinical and pathologic findings as well as the surgical procedures 
have been described. 

The important conclusion to be drawn from the observation of this case 
and the investigation of the literatine is of diagnostic, therapeutic, and prog- 
nostic significance. The contrast between the benign appearance of the tumor 
both macroscopically and microscopically and the highly malignant clinical 
course is most remarkable. The treatment recommended is the total extirpa- 
tion of the tumor, sacrificing the facial nerve and parts of the parotid gland 
if necessary, followed by radiation therapy. If the operation has been early 
and radical the prognosis is favorable. 
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A PRACTICAL URINE OR WET DIAPER SIGNAL 


H. Wright Seigkr, !M.D. 
Santa JIonica, Caeii’. 


TN 1904 Pflauucller' described a device of tinfoil separated by cloth connected 
I to batteries and an electric bell. At first Pfiaimdler used the de^dce under 
diuretic children as a wet diaper signal, but soon lie discovered that if the 
device were used continuously under a child for a inontli or so, the ringing of 
the bell had therapeutic results. In many cases Hie knowledge alone that urina- 
tion in bed would cause a bell to ring seemed to inhibit the act. 

In 1908, Genouvillc^ and in 1910, Remy-Roux^ published papers describing 
the use of Pflaundler’s method which they reported as giving good results. 
However, the method did not come into general use. Probalfiy the main handicap 
was that the crude design of the devices made tlicir use A^ezy complicated. The 
Pflaundler pad consisted of two pieces of vdre screen separated bj"” a remoA^ahle 
piece of linen, A rclativel}^ large amount of urine liad to pass through the 
pad to make the bell ring. Remj’^-Roux used a layer of absorbent cotton in place 
of linen. 

In 1938, ilouTeri improved tlie Pflaundler apparatus by placing a relay 
in the pad circuit, thus making it sensitive to smaller amounts of urine ; they 
further improA^ed the pad by peimianently quilting the metal screens. These 
changes made the apparatus function more quickly before the pad became 
completely wetted, which is desirable. 

With this apparatus jMoAvrer and Movevor^ obtained excellent results in a 
group of thirty children ranging from 3 to 13 years of age. Enuresis was 
eliminated in all cases. The maximum time required to accomplish this in any 
child was two months. The promptness of the therapeutic effect depended on 
the age of the child, his eagerness to OA^ercome his difficulty, and a number of 
variable factors. One feeble-minded child Avith an I.Q. of approximately 65 
responded satisfactorily. 


^ Tiicre have been other similar deAdees reported in the newspapers and 
periodicals Avithout descriptions of any therapeutic adA’^antages. 

On May 4, 1936, the Baltimore Sxiit printed the folloAving: ^^Svorllovsh, 
USSR Russian Science, has just announced to Soviet ^Motherhood a light Avhich 
flashes when baby needs changing. Wires from batteries are attached to strips 
of tinfoil in a special packet beneath the tinfoil. Cloth sandAviehed between the 
tinfoil becomes a conductor when dampened and, presto, the light goes on. 
The system is already in use in a hospital here.'' 

^ In 1030, a device which required several pounds of salt to be replaced evezy 
time the pad was wetted was given a patent by the patent office. 

All of these devices have one common fault. They consist of tAAm conductors 
separated by an ah, orient noncmductor Avhich, once it becomes wet, is a con- 
ductor and has to replaced or dried, or washed and dried, because of the odor 
and xnoperahihty of the pad when wet. 
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The best of these pads is that devised by Mowrer. However, in his in- 
structions it is recommended that several pads be kept on hand and that 
after each use they be thoroughly" dried, preferably in the sun, before being 
used again. 

The device to be described heie overcomes all these disadvantages. It is 
jn*obably even more sensitive than ]\Iowrer^s device, because wetting one- 
half square inch of the pad will cause the bell to ring. Since the pad is 
made only of rubber and metal, it has no absorbent media and therefore does 
not have to be dried. Only one pad is necessary for each patient and this pad 
will last indefinitely. There is practically no objectionable odor from the pads 
as they are made of rubber and metal witli a smooth surface which can be wiped 
or washed like a rubber sheet. In practice, a diaper is placed over this pad with 
the bare buttocks resting on the diaper, or the diaper is pinned over the pelvis 
in the usual manner and the diaper-covered buttocks rest on the pad. In either 
case, as soon as the wet diaper is lifted off the pad, the bell stops ringing. If 
there is a pool of urine on tlie pad simply- wiping the top of tlie pad with a 
dry end of the diaper makes the pad ready^ for use again immediately-. 

The simplicity- of its use makes it adaptable as a wet diaper signal when 
it is desired that the baby-^s diaper be changed as soon as possible after wetting. 
While this is routinely- desirable it may^ be especially^ so when the infant has a 
diaper rash due to an irritating urine, or if the infant is suffering from any- 
other skin abnormality- which contact with urine would aggravate. 



Pig- 2 ,1, metal ^rid; B, rubbei pad. C, bov contamingr batteries, relaj* bell, and switch 
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jilany other possibilities suggest themselves. It iimy be u.sed under the 
buttocks of the incontiiicut in the presence or absence of decubilal ulcers. After 
a cy.stostoniy it will signal when the tube is blocked oft and there is a leakage 
around the tube in the eystostomy wound. 

Since all body tluids contain .sufticient electrolyte to operate the device, it 
may also be used under a patient with a draining gall bladder to signal when 
there is leakage around the tube in tbe cholccystostomy wound. Along this line 
other uses may suggest themselves. 





■P. 2. A., metal grid ; i?, rubber Pad ; C, connecting Vire ; 

G, buzzer or other signal. 


D, relay ; switch ; -F, batteries ; 


^ picture of the device. Fig. 2 outlines its electrical circuit. The 

si<rnA wTtPrn ^ instead of a bell in cases where a vi.sual 

signal M-ould be preferable to an auditory signal, as in a hospital. 

the metal gmd (A in Fig. 1) u,sed in the device has been made of inconel 

^ * in=l.es t6 “n 

nch thick and is cemented to the rubber pad (B in Fig. 1). To 
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adhere the metal grid to the rubber pad a cement called Vulcalox* is satisfactory 
and after \nilcanizatioii in a mold, the metal is flush with the rubber, the pad 
ha^dng an over-all smooth surface. The thickness of the pad is % inch in the 
center and it tapers to a thin edge. At the peripherj^, the edges of the pad 
measure 12 inches by 18 inches. It is flexible and conforms readily to the 
contour of the body. 

Further manufacturing specifications are: The relay should be a simple 
relay of 500 ohms. When the pad is used in the treatment of enuresis, a loud 
bell is provided; but when used as a wet diaper signal in the very small infant 
or the incontinent, a buzzer is perhaps more agreeable acoustically. The current 
for the relay and bell is supplied hj six flashlight Type D dry cells connected 
in series. While these cells have to be replaced more often than the larger 
Ary cells, the relatively low cost and ease of replacement make them more de- 
sirable. It also makes a compact arrangement, and the customary intermittent 
use of the device enables these small cells to give many weeks of service before 
replacement is necessary. 

SUMMARY 

A device is described, simple in construction and easy to operate, which will 
signal on contact in the presence of any electrolytic liquid such as urine, bile, 
or other body fluids. 
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Critical Review 


ADDISON’S DISEASE IN CIIIDDEEN 

.losni‘11 C. jAnnoN. ^l.D, 

St, Louis, llo. 

TN RECENT publications, there have been many eontradicloiy stalements 
1 coneerning the number of cases of Addison’s disease that have occurred in 
children under 15 years o£ age. In addition, the diagnosis of some may be ques- 
tioned; therefore it w«ns decided tliat tlie literature sliould be scrutinized, an an 
effort to evaluate each case on its indi\ddnal merits. 

Although EustachiuSt’ in 15G3, described the suiarai’enal glands, it was 
not until 1849 that Thomas Addison, = before tlie South London Medical Society, 
made the first announcement conceiving the pathologic changes in^ the adrenal 
glands. Six years later, in 1855, lie published a 1x)ok, On ilic Constitutional and 
Local Effects of Disease of the Suprarenal Capsules,^ He described a train of 
symptoms that is generally accepted at the present time as indicative of chronic 
adrenal insufficiency. In this publication, Addison stated: **The leading and 
characteristic features of the morbid state to which I would direct attention, are 
anemia, general langor and debility, remarkable feebleness of the heart action, 
imtability of the stomach, and a peculiar change of colour in the skin, occurring 
in connection vlth a diseased condition of the suprarenal capsules.” 

Of the cases originally described by Addison, six wei'C due to bilateral 
tuberculosis of the adrenal glands; two cases were caused by metastatic car- 
cinoma involving both adrenal glands; and one was a case of atrophy of the 
glands. None of these cases occurred in children. Present-day Imowledge has 
very little to add, as far as the symptomatology and etiology arc concerned. 

^ In the^ light of recent discoveries coneerning the metabolic disturbances as- 
sociated vdth insufficiency of the adrenal glands, it was felt that no reports of 
patients should be included in the list of proved cases, unless there wei'e evidence 
either of characteristic blood chemical cliangcs, obvious improvement following 
adequate therapy over a long period, or autopsy findings demonstrating in- 
adequacy of adrenal cortical tissue. 

The symptoms of weakness,^ anorexia, intestinal upsets, and weight loss are 
not diagnostic, since any debilitating disease may cause such complaints. 
I igmentotion of the skin has been described in generalized tuberculosis, clironic 
nephritis, familial melanoderma, bronze diabetes. 

Addison's disease is a clinical and not a pathologic entity. Any process 
aireetly or indirectly responsible for destroying the adrenal cortex sufficiently 
to pinducc the signs and symptoms described by Addison justifies this diagnosis. 

It was not until 1932, that Loeb^ demonstrated that the sodium level was 
low and potassium level high in this disease. 

It is realized that many of the cases listed under the probable category 
ay nave l^en Addison’s disease, but since knowledge of the physiologic and 
^ disturbances and potent adrenal extracts was not available at the time 
f f were reported, it was impossible to be certain of the diagnoses 
Without autopsy confirmation. 

Pollo\ving is a summarj- of each case classified as proved: 

^ ^ clinical 

o of active tuhercnlosis of the lungs, but, in addition had many symptoms 
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suggestive of Addison s disease. However, there was no pigmentation of the 
sldn or mucous membranes. Autop.sy revealed marked thickening of the adrenal 
glands with replacement of the natural tissue with tuberculous material. In 
addition, thei'e was evidence of generalized tuberculosis involving the lungs, left 
kidney, and bladder. This is the hi’st authentic case of Addison's disease in a 
child with the pathologic findings substantiating the clinical diagnosis. 

In 1857, Fernie® described a case of a 14-year-oId girl who gradually be- 
came debilitated over a i)eriod of three years, presenting many of the s^unptoms 
and signs of Addison s disease, including peculiar discoloration of the skin. 
Autopsy revealed active pulmonary tuberculosis of the right lung, and both 
adrenals were completely replaced by caseous deposits. 

In 1858, Hutchinson* presented a case of a bo^', 11 years old, who became 
ill with sjmiptoms and signs of Addi.son 's disease and expired a few weeks later 
following a series of convulsions. The adrenals were found to be completely de- 
stroyed by ^‘cheesy material."' In addition there was evidence of generalized 
tuberculous involvement of the mesenteric glands. Up to this time this was the 
youngest patient of whom a ease is recorded. Hutchinson judged it would take 
at least a year for the adrenals to be filled with masses of "‘dry, cretaceous 
deposits." However, the boy had been perfectly well until a few weeks before 
his death. Ten days before death, he walked a distance of four miles to and from 
the hospital. 

In 1858, Bennett® reported the case of a boy, 11 years old, tall, thin, emaci- 
ated, and until “bronzed" skin for six months, ivho had been ill for only a 
few weeks. He walked to and from the hospital a few days before his death. 
At post-mortem, both adrenal glands were found to be completely destroyed by 
tuberculous infiltrations. It appears that Hutchinson and Bennett may have 
presented the same case. 

In 1859, Mackenzie-Bacon'^ described a 15-3*ear-old boy, who had been ill 
for seven months with anorexia, nausea, weakness, and general pigmentation. 
Autopsy revealed bilateral tuberculosis of the adrenals and nothing’ else. 

In 1860, Henoch^® pre.sented a case of a boy, 12 years of age, who had been 
debilitated for three years. ^ He presented symptonis of marked progressive 
weakness, chronic cough, periods of vomiting and diarrhea, and he expired fol- 
loudng a convulsion which lasted twelve hours. Both adrenals were found to 
be replaced by calcium and caseous deposits. In addition to the increase in 
melanin pigment in the skin, there was a generalized bronchial and mesenteric 
glandular adenopathy with increased pigmentation of these structures. The 
liver, spleen, and heaif were found to he undergoing fatty degeneration. 

In 1860, Aldis^^ reported a 12-year-old boy, who had been ill for four 
months, with olive discoloration of the skin, feeble pulse, vomiting, fainting, 
and incoiitinenee of the bladder. The diagnosis was confirmed by Addison. 
Post-mortem revealed that only the adrenals were involved, and they were re- 
placed by a firm, caseous material. 

In 1861, BarkeF" described a 14-yea i*-old boy, who for four months had 
experienced x)igmentation of the skin, anorexia, vomiting, pain in the abdomen, 
and gradual emaciation. At autopsy both suprarenal glands were found to 
have been completely destroyed by tuberculous deposits. There was also a mod- 
erate degree of x^xilmonary tuberculosis. 

In 1861, BroadbenP" reported a girl, age not given, who had many months 
of debility, low-grade fever, discoloration of the skin and chorea. At autopsy 
both adrenal glands sliowed “scrofulous" deposits, but there were no other 
significant findings. 

In 1861, Montgomery’^ described a case of a boy, 14 years of age, who be- 
came ill and expired after a period of five inontlis. He had many of the S 3 ^mp- 
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toms of Addison’s disease. It was found that tlio adrenals were ‘-•ompktely 
dcslvovcd l)v tuberculous material aud evuleuee oi iiealiu}' tuberculosis "W-is 
found’in both hiu'is. The -skin showed the usual ehan<ie in color. 

In 1S62. ^Yilks’■> described the case of a boy. 13 yeans of afre, wlio.se con- 
dition was diaiznosed as this disease by Thomas Addison. 1 bl^ child pi esen c 
a picture of marked emaciation, incontinence of the bladder, dehydration, 
marked asthenia, and sicneralizcd pitrineivtation ol the skin, of iour nion tis 
duration. Post-mortem examination revealed no traces of normal adrenal tissue, 
this bcin^ entively rG])liK*ocl by ‘Moimh, yellow jiiiU)rj)bous tiiboieuious ni«i- 
terial/’ No ovidenee of ]mbuoniii’y tulxM'culosis wos found. 

In 1S64, :^Iurclnson'"‘ reported a Ib-ycar-old boy, who liad Jiueiuia and dis- 
coloration of the skin for one year, lie also had diarrhea, vomitinjr, and coloi 
like a ^‘Netiro. ’ C’ause of death was crysijielas of the lace. Autops\ re^ecucd 
old pulmonary tuberculosis, tuberculous peritonitis, and larjie caseous adrenals. 

In 186n/]^Iurcluson'’ presented a iri-yeav-old boy, ill more than one year, 
who had an occasional convulsion. ])ain in the back, diarrhea, and clinical find- 
iujjs of tnbeveulous pevilonUis. and pigmentation. Autopsy showed tuberculosis 
of the lungs, peritoneum, and both adrenals. 

In 1865, rirccnhow’*' de.scril)ed a 13-ycar-old girl, wlio had nil tlie classical 
symptoms and signs of Addison’s disease for six montlm before death. Autopsy 
revealed generalized tuberculosis involving the mesenteric glands, and Inng.s, 
and botli adrenal glands were completely destroyed by cheesy material. 


In 1866, Kossignol**' reported a lo-year-old girl with “bronzing” skin, 
generalized weakness, and anorexia for two months. Both adrenals were en- 
larged, two inches long, filled with hard, yellow “putty like"’ material. 

In 1866, Parker*® described a 15-year-old girl, with a seven weeks’ illness 
with a.sthenia, vomiting, weight loss, and “mclanodci*ma.” Post-mortem re- 
vealed pulmonary tuberculosis and caseous adrenals. 

In 1866, Little** presented the case of a l5-year-old girl, who had been 
delicate “all of her life” but had no definite illness until four weeks before her 
death. There were s\Tnptoms of weakness, vomiting, “fainting attacks,” and 
generalized pigmentation of the skin and mucous membranes. Autopsy find- 
ings revealed tuberculosis of the lungs and adrenals. 

In 1866, Paiire and Barthez-^ described a 14-yeai'-old boy with pigmentation 
of the skin for one year, intermittent convulsions, weakness, attacks of diarrhea. 
Autop.sy showed “congestion of meninges,” supposedly tuberculous meningitis, 
and tuberculosis of both adrenals. 

In 1867, Heckfoyd^" reported a 14:-year-old girl, who bad been treated for 
arthritis in the hospital. Her complexion was “gypsy like,’’ and she had at- 
tacks of convulsions, weakness, and somnolence. There was no diagnosis during 
life. Post-mortem revealed tuberculous degeneration of both adrenals, nothing 
else. 


, 1“^ Araott^^ described a boy, 13 years of age, with extensive tubercu- 
losis of the spine and many other hones. There was slight bronzing of the 
u u- 1 showed amyloid disease of the spleen and lung.s, but the 

rouchial glands were free of disease. Kidneys and left suprarenal gland were 
normal. The right adrenal was large, nodular, and contained many caseous 
deposits. There was some ulceration of the intestines and large mesenteric 
glands. The lungs were clear. 

presented the ca.se of a girl, aged 11 yeai^, who had 
been debilitated for a >ear, and whose death was sudden with gastrointestinal 
symptoms predominating. There was pigmentation of the skin At 

A; ™ '»« """Ml a laSTat 
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In 1872, Nicholson^® reported a case of a boy, 14 years old, who had classical 
signs and symptoms of Addison’s disease. Autopsy showed both adrenal glands 
to be completely destroyed by tuberculous material. There was no evidence 
of tuberculosis elsewhere. 

In 1876, Andrew^^ described a 15-year-old boy, with generalized bronzing 
of the skin, and discolored mucous membranes. There was weakness, intestinal 
upsets, crepitation at right lung base, pain in the ludneys, and increasing cough. 
He had had three attacks of rheumatic fever in the past three y^ears. Post- 
mortem showed the thymus to be enlarged, hemorrhage in the pleural space, and 
findings of endocarditis. Both adrenals contained a large amount of caseous 
material. 

In 1876, Pye-Smith^® reported a case of a 14-year-old boy with signs and 
symptoms of Addison’s disease. Three hours before death, he screamed with 
pain and became unconscious. At autopsy there was calcification of the adrenal 
glands, and tuberculous involvement of the bronchial glands. 

In 1877, Carter-^ described a boy, aged 14 years, with recurrent attacks 
of severe headache and vomiting. There was no discoloration of the sldn; how- 
ever, autopsy revealed that both adrenals were completely destroyed by tubercu- 
lous lesions and, in addition, there was active tuberculosis of both lungs. 

In 1879, Eenton®° presented a girl, aged 13 years, who had been debilitated 
for many months, with gradual weight loss, weakness, and a marked .‘^melano- 
derma.” Necropsy revealed extensive tuberculosis involving numerous ab- 
dominal glands, a direct extension of the tuberculous process into the sheath 
of the solar plexus, and marked degeneration of the adrenal glands and associ- 
ated sympathetic ganglia. 

In 1879, Smith-Shand®^ briefly’' described a boy, aged 13 years, whom they’' 
saw for the first time in a moribund condition. Marked emaciation and gen- 
eralized pigmentation of the skin and mucous membranes were reported, and 
both adrenal glands were said to be in an “abnormal state.” The exact nature 
of the pathologic process was not given. The patient’s hair looked as if “it had 
been washed ^vith a solution of nitrate of silver. ’ ’ 

In 1881, Wright®" described a boy’’ who had been ill^ for three years with 
symptoms of active pulmonary’’ tuberculosis, but in addition there was definite 
generalized pigmentation. The patient expired when 8 years of age, and the 
right adrenal and right kidney were found to be completely’- destroyed by 
caseous material. The left adrenal was intact. There was a history of tubercu- 
losis in the family. 

In 1882, Franks®® presented a case of a girl, aged 14 y’-ears, who had been 
ill for two months with typical symptoms of Addison’s disease. Both her father 
and mother were known to have had active pulmonary’- tuberculosis. At autopsy 
there was generalized tuberculosis of the mesenteric glands, caseous deposits 
in both a^enals, and active tuberculosis of the left lung. 

In 1883, West®^ described the case of a girl, aged 14 y^ears, who had symp- 
toms for two y^ears consisting of marked weakness, loss of weight, abdominal 
discomfort, and frequent fainting episodes. There was an increased pigmenta- 
tion of the skin and mucous membranes, and at necropsy there was tuberculous 
involvement of both adrenal glands and widespread pulmonary tuberculosis. 

In 1883, Church®® reported a case of a girl, aged 9i^ years, who had a his- 
tory of intimate exposure to active tuberculosis in the family. For twelve 
months she exhibited classical signs and symptoms of Addison’s disease and ex- 
pired following a convulsion. The left adrenal Avas replaced by tuberculous 
material, and on sectioning the right adrenal a large calcareous body was seen. 
In addition, there was evidence of old tuberculosis involving the left pulmonary 

apex. 
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In 1SS5, Monti=“ dcscnbed a c.'iko of a boy, 10 yeans of a 1^0, wlio 
toms over a period of tbvee ycai-s suggestive of the diagiiosis of atlJCJial 

iiisufficicucv. He expired following a period ol eonvul.sion.s and coma. Tliere 
was marked generalized pigmentation of the skin. Iho aulop.sy findings 
case were very nmisual in that the right adrenal was coinplctcly alxscnt and the 
left was unusually small and atrophied. There was a ' 

plasia of all Ivmph glands and enlargement of the spleen. 1 ho alrophj of the 
Sdrcnal gland was thought to be due inlenslitial inflam^ 

There was no evidence oi tuberculosis. Tins is the fn\sl ease of of the 


adrenal reported in a child. 

In 1S93, Angagneur and Berard^"* presented a case of a girl, aged years, 
with tjT)ical s\nnptonis of Addison’s disease with pigmentation of the slan. 
Grafting of adrenal tissue was attempted but tliis was followed by hyperpyrexia, 
vomiting, diarrhea, and death within a few' hours. In addition to a diituso 
tuberculosis of both adrenal glands, there \v<is evidence of tuberculous peiitonitis 


and active pulmonary' tuberculosis. 

In 1893, Descroizillcs^^ described a girl, aged 14 ycai'S, with typical symp- 
toms and signs of Addison’s disease, ending with a severe diarrlica and death, 
one year later. Tuberculous involvement of both adivnnl glands w'as found, and 
in addition there was some enlargement of all the glands throughout the body, 


including the thymus. 

In 1895, Schotte and Risel,^^ cited by Dezirol, reported a ease of a IS^vear- 
old gix'l, who was ill for approximately a year with anorexia, nausea, and con- 
stipation. Autopsy revealed pulmonary tuberculosis, and the adi’cnal glands 
were replaced by cartilaginous tuberculous masses. 

In 1895, Descroizilles^^ presented a 14^/^-yeai’'Old girl with asthenia, W’^cight 
loss, fever, cough and vomiting, and pigmentation, of three months’ duration. 
Her mother had pulmonaiy tuberculosis. Autopsy revealed pulmonaiy tubercu- 
losis, large th^nnus weighing 30 grams, cnlai'ged mesenteric glands, and both 
adrenals caseous. 


In 1895, Anglade and Jacquin^^ described a mentally retarded girl 4 years 
of age, who developed generalized pigmentation of the skin shortly before death. 
Both adrenal glands were said to be sclerotic and markedly atrophied. There 
was generalized atrophy of the brain, especially noticeable in the frontal lobes 
and there w^ere a few tubercles tlu’oughout the cenlcal cord and lungs. 

In 1897, Schilling^^ reported a case of a boy, aged 13 years, wlio presented 
the classical signs and sjnnptoms of Addison’s disease wnth short periods of 
remissions and exacerbations, and death three j’^ears later. Autopsy revealed 
tuberculous involvement of both adrenal glands, not associated wnth active 
tuberculosis elsewhere. 


<< 1897, Bury^^ reported a ease of a girl, 13 years of age, who had 

mmatto” appearance of the skin for t^vo j^’ears and for one year had been 
bothered wnth generalized weakness and frequent intestinal upsets. A diag- 
nosis of Addison’s disease ^Yas made. ^'The suprarenal capsules from sheep w^ere 
pounded up m a moidar with glycerine and a teaspoonful of this mixture was 
given three times a day.” A few^ days later she expired. Post-mortem exam- 
ination was made, and the adrenals were found to be completely destroyed by a 
tuberculous process. There w’cre no pathologic changes elsewdiere. 

In 1898, Legg, w icl^am, and Ormerod^^ described a IS-i^ear-old boy nre- 
sentmg fypxcal signs aiid symptoms. He had w^eakness, anorexia, w^eight loss 

1898, Moizard and Bernheim^' published a ease of an Italian bov aeed 
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volving* the lungs, intestines, splccin liver, and kidneys. Both adrenals were 
completely deslroyed. 

In 1899, Lartigau and 1-Ia])])e^^ ])rescnted a case of a 12-year-old hoy, who 
was ill five or six weeks, witli a ''tired feeling’' whicli gradually increased in 
severity and was associated with marked vertigo and dyspnea on very slight 
exertion. There were also recurring gastrointestinal symptoms. The child 
was very small for his age and had an emaciated appearance, subnormal tem- 
perature, and a week, feeble pulse. The skin was '‘copper discolored." The 
pigmentation was especially noticeal)lc over tlic backs of the hands, forehead, 
templc.s, ]iip])les, scrotum, and penis. The patient gradually improved for a 
period, altliough ])igmcntation of the skin became increasingly worse. Death was 
sudden, following a generalized convulsion. Autopsy revealed diffuse tubercu- 
lous involvement of the lung, and caseation of both adrenal glands. 

In 1900, Net ter*' dc.scri])ed the case of a 3-ycar-old girl, who was apparently 
iiealtli^y until tliree days before deatli. She liad slight but generalized pig- 
mentation of tlie skin, vomiting, diarrhea, and signs of peritonitis. Botli 
adrenals were found to be tul)erculous. 

In 1900, Nattan and Lai'i'ici-*^ described a case of a boy, aged 13 years, who 
for seven years had "recurriiig cold abscesses" and suddenly became ill with 
extreme exhaustion, vomiting and diarrhea, and bizarre mental reactions which 
may be inlcrpi'oted as those associated with hypoglycemia. In addition, there 
was a generalized pigmentation of the skin. At autopsy ])oth adrenal glands 
were found to ])e comi)lc1ely replaced by caseous material. 

In 1904, Nobccourt'*^ presented a case of a ])oy, aged 13 years, with classical 
signs and symptoms of Addison's disease. Deatli came suddenly, following a 
generalized convulsion. There was active pulmonary tulierculosis and a tuber- 
culous process involving the mesenteric glands and both adrenals. 

In 1905, Anglade and Jacquiir^"^ described a mentally retarded girl, aged 12 
years, who presented a gradual downhill course, characterized by periods of 
vomiting and diarrhea. There was genei-alized pigmentation of the skin. At 
autopsy, evidence of miliary tuberculosis, involving all oi'gans of the body, was 
found,' The normal stvnetnre of the adrenal glands was eomplctoly replaced by 
the tubercnlous process. 

In 1905, Nobecoiirt and Pai.sscr’* ])iiblished a report of a 13-year-old boy 
who displayed the usual sym])tonis of Addison’s disease with generalized dis- 
coloration of the skin. The adrenals and adjacent mesenteric glands were found 
to be tuberculous. 

In 1913, LangmojKT*- presented a ease of a hoy aged 10 yeai’s, living witli 
Corn* relatives, all of whom later died of pulmonary tuberculosis. Tliere was 
mild generalized pigmentation of the skin of a year's duration and only a moder- 
ate deg]‘Ge of weakness. The child suddenly became ill with persistent vomiting 
and loks of consciousness; ho expired witliin a few liours. Post-mortem examina- 
tion showed generalized luborciilosis involving both adrenal glands, kings, and 
liver. The sjileen was enlarged and the heart was very .small. 

In 1917, Klein and Kux^’'^ described a case of a boy, aged 12 years, with the 
history of intimate exposure to active tuberculosis in his irmiiediate family. 
There was a gradual downhill course over a period of a few months, associated 
with listlessnoss, mild ])ut generalized pigmentation, and weight loss. Post-mortem 
revealed generalized tulierculosis, with extensive involvement of both adrenals. 

In 1917, Comhy"‘ presented a case of a girl, aged 13 ycai*s, with the usual 
symptoms of Addison s disease. The skin .sdiowed generalized iiignientation. 
There was a history of tiilierculosis in the family. Auto])sy revealed generalized 
tuberculosis involving tlie lungs. Tliero was extensive destruction of the right 
adrenal and right kidney. The loft adrenal was also involved, but to a lesser 

extent. 
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III li)33, DtilT iiiul Boiiisloin” flcscriliod \\}i!i) ^ ])i()l)iil)ly the fhst ciist* re- 
ported ill (he Aiuorieuii litei.'ituie, (if jitKipIiy <il the iidieiiiil frliiiid eausiiijr 
Addison *s disease. This hoy, o'j<'d 14 y(*ois, o\j)iu’d ot Johns Hopkins Hospitcil, 
July 29, 1901. Ho hnd lind lliroo previous ndinissions to the hospijol, had soveic 
measles at 2 years, ulioopintr eoiiirh at .1 yeaiN, seal let lever at 7 years. Ai S 
years, he liad chills and f(*ver, which nei(‘ diairnos(*d as rnalaiia* and at tliat 
lime p:euevalized piirmentatio!\ of the skin was noticed I In* mother stated that 
the child had had some inciease in piirmenlation sinc<* the ajre of (> years His 
condition 'v\as cliaLrnosed as Addison’s disease at 10 \eais ol a*;e ]!(* liad a]wa\s 
been active and had no intestinal iip'^ets On Ins last admissi(in to the }iosj)ita) 
in 1901, he had typhoid fever, to whieh he siurnnihed within a lew days^ Dr. 
E. L. 0])ie performed the auto])sy and <^a\e (he anat<mueal diairnosis. ^‘ Addison s 
disease, and atrophy of the adienal ('oile\ with l\mphocytie infiIti*dion in the 
cortex and medulla. The spl(*en, intestinal tiVK'l and me.senleiie "lands weie 
(hat of typhoid.” There was no e\ideTU'e of aeli^e tnh(‘i enlosis The adrenals 
weie very small and toLTother weiLrhed only 2 2 "rants 

In 1935, Thom])son‘‘'* des('nhed a ease o) a "ill, aired 10 \(»ais, wnlli typieal 
symptoms and si"ns of Addison’s disease ol six months’ diiivition, endin" wdth 
sudden death follow in" a peiiod of tinconseiousness Then* was Inheienlons 
invohement oi both adienal "lands and all ahdominal "lauds 

In 1935, Snellin" and Erh'* deserihed a ease of a Itoy, 9*^ yeais of a"e, 
picsentin" the usual sijrns of maiked emaeiation, asthenia, i)ii»nientarion, and 
low blood pressuie, and sudden death follow in" eonvnlsion. The Jicait wms 
found to he very small, wei"liin" only 77 irranis, and theie was a marked 
atxophy of both adienal "lands. Icaviii" only a few' cortical cells in the loft 
"land; no seniblanee of cortex could be found in the riirlit. The ri"lil "land 
weighed only 1.4 grains and the left "land, 1.6 giants Tlie cause of this atropln 
is not knowTi. Theie w'as no evidence of tuhei enlosis 

In 1936, Friedmaif**' reported a case of a hoy, aired 12 yeais, picsenting a 
dow'nhxll course oi six months’ duiation, wdlli tuhei enlosis of tlie lungs, general* 
ized u'eaknass, w'eiglit loss, low’ blood piessuie, hut with no pigmentation of the 
skin or mucous membranes Post -moi tern examination. Iiowc\cr, revealed a 
definite tuberculous involvement of both adienal glands in addition to the pul- 
monarw' involvement. 

In 1939, Butler, Ross, and Talbot piesented a \ery inteiestui" ease of a 
20-month-old boy, who had the following signs and symptoms. Fiom the age 
of 2 weeks, macrogenitosomia, hiow'nish pigmentation of skin, sudden collapse on 
restriction of fluids, or on removal ot added salt in the diet During periods 
of collapse the patient would become dehydrated, show’ lowering of serum sodium 
and elevation of serum potassium concentrations Excessive amounts of estrogen 
and androgen w'cre excreted in the urine. The child was maintained in fairir 
good nutritional balance by the daily addition of 2 to 3 Dm. of sodium chloride 
and 1 or 2 Gm of sodium bicarbonate to the diet This is the fii*st and youngest 
reported ease of macrogentiosomia associated with tvpieal .signs and s^unptoms 
of Addison’s disease The patient svas alive and doinir well, w'lthout the use of 
fortical extracts oi desoxycoilicostevone Xo follow-up has been reported. 

. Renshaw’ and ^tanning^^ presented a case of a boy, aged 12 vears, 

with sipis and sATuptoms suggestive of appendicitis He had reciirrin" ab- 
dommal discomf oil over a period of tw'o years, and expired shoitly after <mter- 
\ng the hospital. The right kidne> w’as iound to contain a small ‘tubercle, and 
both adrenal glands showed marked caseation with little calcifleation. There w’as 
a generalized hrowmish pigmentation of the skin. 

In 1940, lYilkins, FleLsehmann and How’ard^^^ desciihed a ease of "‘macro- 
ironitosoTnia precox, a.ssoemterl wPh hyperplasia of the an<3ioinic tisSe of 
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the adrenal and death from eortico-adrenal insufficiency/' This was a 3^- 
year-old boy, who presented precocious development of the sex organs since the 
early months of life. It was interesting to note that a sibling was a female 
pseudohermaphrodite. The child showed a mild, but diffusely increased pig- 
mentation of the skin and gums. In Addition, there was a low blood sodium, 
high nonprotein nitrogen, and a decided craving for salt. The patient died 
suddenly. The adrenal cortex was largel)^ composed of androgenic tissue, ap- 
parently replacing all other elements of the cortex. The testes were also enlarged 
and composed of ^'androgenic zone" tissue. As the author states, this is the 
fii’st case vdth definite proof that death from adrenal insufficiency resulted from 
the destruction of the cortex of the adi’enals by encroachment of the androgenic 
zone. 

In 1940, Ginandes*^^ described the case of a 12-year-old boy, vdth a history 
of exposure to tuberculosis by his father. He developed progressive asthenia, 
emaciation, and pigmentation of the skin and mucous membranes. The blood 
pressure was very low, tlie basal metabolic rate was -33, and the tuberculin 
test was positive. X-ray showed a very small "drop-type" heart. Tliere was a 
dramatic response to administration of glucose and sodium chloride solution 
intravenousljL X-rays of the abdomen showed some calcification of the 
adrenal glands. Blood chemistry revealed low seram sodium and high potas- 
sium. The patient was placed on a diet low in potassium, high in sodium and 
vitamins, but because of several crises, adi’enal cortical extract was given dailjL 
The child took this for one year and showed definite improvement. He gained 
weight and at the end of this time had a normal blood pressure and normal 
sodium and potassium levels. The author states that desoxycorticosterone 
acetate will be tried shortljL No follow-up reports were given. 

In 1941, Thelander and Cholffin®^ presented a verj’^ interesting case and 
should be complimented for making an accurate diagnosis of such a young 
child. The patient was a boy, birth weight 7 pounds, 10 ounces, requiring 
resuscitation because the cord was wrapped around the neck three times. The 
child improved and nursed well three days later. At the age of 8 days, a few 
loose stools were noticed ; this was followed by a weight loss and regurgitation 
of food. At 11 da 3 "s of age, the babj^ became sleepj’’, was difficult to rouse, and 
the stools remained loose. The child was given salt and water solution bj’' mouth, 
a blood transfusion and pai’enteral fluids. At 3 weeks of age, the weight was 
6 pounds, 7 ounces, and a diagnosis of probable adrenal insufficienej^ was made. 
At 1 month of age, there was sudden collapse and the following da^^ the blood 
sugar was 74 mg. per cent and blood chloride 441 mg. per cent. The child 
was given 0.2 c.c. of percortin (desox 3 ''corticosterone acetate) bj^ hjqiodermic 
injection, and saline was added to the formula. Immediately following this, 
the patient began to gain weight and was discharged from the hospital 'with 
instructions to the mother to continue the injections of cortical extract. The 
penis was quite large at birth, but at 6 months of age, the enlargement was un- 
mistakable; pubic hair and a low deep voice were noted. At 9 months of age, 
the child was readmitted to the hospital with exanthem subitum and has since 
done quite well on desoxj^corticosterone in propjdene glycol, 3 drops five to six 
times a day, sublingually. 

In 1942, Anderson^^ wrote a very excellent paper, entitled, Significance of 
Adrenal Insufficiency in Childhood, ^ and reported a case of primaiy Addison's 
disease in an 11-year-old bo 3 ^ ^ This boj^ manifested all the clinical signs and 
symptoms characteristic of Addison 's disease. The child was well until 10 j’ears 
of ao’C, when he became listless and an extensive tanning of the skin noted 
during' the summer failed to disappear the following winter. In addition, there 
was gradual increase in wealoiess, frequent episodes of nausea and vomiting, 
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and a definite craving for salt. Physical examination revealed a deep, general- 
ized pigmentation of tlie mucous membranes and checks. The heart was small, 
and the testicle was absent on the right. After a fifteen-hour fast, the blood 
pressure dropped to G2/3S, scrum chlorides were 355 mg. per cent; sodium, 2D9 
mg. per cent; potassium 2S mg. per cent; and urea nitrogen, 33 mg. per cent. 
The fasting blood sugar was S9 mg. per cent, and the carbon-dioxide combining 
power of the blood wa.s 49 volumes per cent. TJic tuberculin and AVassermann 
tests were negative. Tlie intravenous pylograms were nonrevealing. In- 
travenous glucose with sodium chloride was given in large amounts. Desox^- 
corticosteronc acetate and cortical extract (Upjohn ’s) were given in large 
doses, resulting in a lowering of flic potassium level and an increase in the 
sodium level; 5.0 mg. dcsoxycorticostcrone acetate, and 6 c.e. of adrenal cortex 
were given daily. Following this medication, the child returned to the faTO 
and resumed his normal duties. I^Icdication wa.s eventually changed to 5.0 
mg. dcsoxycorticostcrone acetate in propylene glycol, given sublingually two 
times a day, and the patient was doing very well on this dosage at tlie time of 
their report. Since there was no clinical evidence of tulierculosi.s or tumor, tlie 
diagnosis of primary atrophy of the adrenal gland wa.s made. 


In 1943, Eosin and Friedman*’^" described a ease in a boy, 7 3 'cai*s of age, 
admitted to the hospital with symptoms of sleeplessness for a period of four 
days. The parents had noted that the skin was becoming darker in color about 
two or three months before; this was followed by marked enuresis, weight loss, 
and excessive fatigue upon minor exertion. A few days before entr\% the child 
started to vomit, heeame more listless and gradually stuporous. The past history 
may be .significant. There was severe pneumonia at 2 years of age, associated 


with very higli fever of five to six weeks’ duration. Between the ages of 5 and 
6 yeai's, the child had chickenpox, measles, and wliooping cough, each accom- 
panied by very high fever of manj* weeks’ duration. The patient had enuresis 
''all of his life,” but this was much exaggerated the last few months. The early 
developmental historj" was negative. The father and motlier were living and 
well, and two siblings aged 9 and 6 years, were in excellent health. Phj^sical 
examination revealed the patient to be dehydrated and .stuporous. There was a 
generalized bp^vnish pigmentation of the skm and the mucous membranes, the 
latter presenting a purplc-bro^^^l color. Wassermann and tuberculin tests were 
negative. The blood chlorides were 436 mg. per cent; sodium, 320 mg. per cent; 
and potassium, 32 mg. per cent. The basal metabolic rate was --27 and the 
glucose tolerance test showed: fasting, 80 mg. per cent; 1 hour, lost; 2 hours, 
100 mg. per cent; 3 bonus, 103 mg. per cent; 4 hours, 100 mg. per cent; and 5 
hours, 69 mg, per cent. X-rays of chest, abdomen, and skull were all negative. 
A very decided improvement followed the administration of adrenal cortical 
extract and intravenous glucose and salt solution. When the therapy was dis- 
continued, relapses occurred. One week follovnng therapy, the blood chlorides 
were 528 mg. per cent; sodium, 314 mg. per cent; potassium, 28 mg. per cent; 
and nonprotein nitrogen, 33^ mg. per cent. The patient was given 5.0 mg. 
desox3^orticosterone acetate daily, but received this for only three days, be- 
cause he was moved out of town. No follow-up reports were given. A diagnosis 
of ^ of the history of repeated severe infections in 

early cmldnood and the failure to prove that the child had any evidence of tuber- 
culosis or adrenal tumor. 


u Jaudon"" presented a case of a 3-year-old girl, who suddenly 

maculopapular ra^sh'^°These^sym“^t r cough, and a generalized 

Kr sT develoned ^ two weeks 
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Her previousl}’ very fair skin Avas noticed to )3e daz'ker in color. She entered 
the liospital at 6^/2 months of age, was markedly dehydrated, and chronically 
ill; there was a l^int generalized '‘tan-like’^ discoloration of the sldn. The 
serum carbon dioxide combining power was 42 volumes per cent and nonprotein 
nitrogen, 80.5 mg. per cent. Parenteral therapy was followed by such a dra- 
matic improvement that the patient was almost discharged. However, after 
twenty-four lioiirs liad elapsed without subcutaneous or intravenous fluids, she 
again refused food, became listless and dehydx^ated. The Wassermann was 
negative. An intradermal tubei'culin test was markedly positive, almost to the 
point of ulceration. It Avas discovered that the Negro house-man had a diffuse 
‘‘honeycomb*' destruction of the left lung, caused by active tuberculosis from 
which he later expired. The possibility of Addison's disease was considered and 
2.0 mg. desoxycorticosterone acetate were injected daily. Taa'o days later, the 
serum clilorides were 520 mg. per cent ; sodium, 300 mg. per cent ; potassium, 
28.6 mg. per cent ; nonprotein nitrogen, 64 mg. per cent ; and serum carbon 
dioxide combining power, 49 volumes per cent. TAventy days later the patient 
appeared normal in every respect, and the skin AA’as slightly less pigmented. 
At this time the nonprotein nitrogen Avas 40.5 mg. per cent; serum chloride, 
630 mg. per cent ; sodium, 332 mg. per cent ; and xiotassium, 21.1 mg. per cent. 
The fasting and post-prandial blood sugar determinations ranged betAA^een 20 
to 50 mg. per cent but AA'ere not accompanied by symptoms of hypoglycemia. 
After a fcAv days on desoxycorticosterone acetate, the appetite improved re- 
markably and the blood sugar IcatI returned to normal, Pyelogram and uidne 
examinations Avere essentially iiegatiA^e. Tlie patient AA’as giA’en a liigh vitamin 
loAv potassium diet, and 2.0 Gm. of additional sodium chloride and 1.5 to 2.0 
Gm. desoxycorticosterone acetate daily. The case has been folloAA^ed for over 
tAVo years. The growth and dcA^elopinent have been normal and general health 
has been excellent. There has been a progressive increase in pigmentation of 
the skin and mucous membranes to almost “Negro” black over the exposed 
surfaces. Omitting the extract for twenty-four hours resulted in an immediate 
decrease in a])petite and AA'cight. No symptoms of hypoglycemia Imve dcA^eloped. 
There Avas no real evidence of a tuberculous infection of other than the adrenals 
to account for the markedly positiA^e tnl)erculin reaction. It AA^as thought that 
this test Avas sufficiently significant in an infant 6 montlis of age to make the 
possibility of tuhercuJous destruction of the adrenals likel3\ Tlie absence 
of abnormal sexual development and the failure to find an adrenal tumor sup- 
ported this diagnosis. The possibility of a nontiibereulous atroph.A" of the 
adrenals, associated Avith a tuberculous infection in some other part of the body, 
has not been entirely ruled out. 

The folloAving is a summaiy of tlie eases classified as probable: 

Atkinson®' mentioned that the first ease in a child Avas published by Hutch- 
inson and Startin in 1855.®® This AA^as a boA’, aged 12 3’eai's, avIio had sjunptoms 
and signs of Addison’s disease for a period of four months prior to death. About 
one year preAuoiisbv, he developed multiple abscesses of the jaw, back, and neck, 
and had a hacking cough from AAdiicli he had not completely recovered when 
the skin pigmentation was first noted. There AA^as “copper Indian” color of the 
.skin. There AA-as no autopsy. 

In 1874, Caslodi®^ described a 15-A'ear-old girl, ill for one 3'ear with asthenia, 
digestive upsets, and pigmentation of tlie skin and mneons membranes. She 
shoAved improvement but Avas lost sight of. 

In 1886, Belaieff"^ was one of the fir.st to oppose the preA^alent vievr that 
Addison ’s disease was caused exelnsiATl.v bv tuberculosis of the suprarenal cap- 
sules He presented the folloAving case Avhich had been quoted hy Atldnson as 
the Amungest child reported Avith Acklisoirs disease. “A male child, apparently 
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7 davs old. was fovuul in tlio stroot. Tlic iiiIcKmncnts wore .sli<,ditly .vellowish, 
with" a urav tint. Latvia Ilu» yellowish diseolonilions (lisn[)i)earca, and the 


»eUUlL' viiii iiir. «« ' — ' 

and clonic convnlsions.’* There was no fever. The auloj^sy sliowcd tliat both 
suprarenal capsules wore considerably onlar^rcd, ineasurinfT 1 inch by v-i nich, 
their upper two-1 birds hein^ transformed inlo an auurc^atc of tliin-wailed, seini- 
Iransparcnl cysts, varying in si7,c from a ])i ahead to a small cherry. Tlien 
content was a clear, serous fluid. 

In 1889, Peltier*’ presented an 11-year-oId »:irl having tyjncal signs and 
symptoms of Addison’s disease. This child eventually ex])ived, but no autopsy 
was perfoimcd. 

In JS94, Goulon*" described the case of a G-year-old girl with active rheu- 
matic fever and chorea. While under treatment, she dcvoloi>ed anorexia, marked 
fatigue, and generalized '‘bronzing” of tlie skin. Tlie jiationt was lost siglit of. 

In 1897, Com by"’ doscriiied a case of a hoy, aged 14 years. ^ lie liad an 
illness of a few days' duration with signs and symptoms suggestive of Addi- 
son’s disease, ineliuling generalized ])ignicntation. Tlie distribution of this 
pigmentation, which gradually increased in severity, was highly sug'gcstive of 
this disease. Comby reported definite improvement with the use of sheep's 
adrenal gland extract, but unfortunately tlie patient was lost sight of. 

In 1897, Yariot*^ reported a case in a girl, aged 14 yeai-s, with signs quite 
charactei'istic of Addison's disease. Infections of an adrenal extvacl were given 
for a time and the intestinal symptoms disappeared and the i)ignientation 
definitely diminished. Tliis case was not followed. 

In 1898, Yarioi*"* (quoted by Dezirot) described a 14-year-old boy wuth 
weakness, '^chocolate" discoloration of the skin, and poor muscular strength. 
Improvement was noted when sheep's adrenal gland was given orally. The 
patient was lost sight of. 

In 1899, llaiseh'^ presented a case of a l2-year-old hoy, witji all the classical 
signs and symptoms of Addison's disease, Avithout clinical evidence of tubercu- 
losis. Unfortunately, this patient was lost sight of. ilaisch also described 
two male infants, 9 and 7 months of age, witli generalized pigmentation of the 
skin, Avho presented alternating periods of diarrliea and constipation resulting 
in asthenia and death. Post-mortem examination failed to reveal anything 
abnormal in the adrenals. 

In 1900, Fleming and :\Iiller‘ reported Avhat appeared to be Addison's 
disease in a 28-year-old mother and her four children. The mother had signs 
and s^unptoms, suggestive of Addison's disease, Avhicli dated from her fii’st preg- 
nancy^seven years previously and gradually progressed. The first child, a girl 
aged / years, had had excessive pigmentation for four years, associated with 
headaches, stomach ache, and diarrhea. The second girl, aged 4 years, developed 
dark skin one year before, folloAAung an attack of eczema. She was also sub- 
ject to diarrhea and vomiting. Their brother, aged 3 years, had always been 

^ • t 1 dark spots scattered all over his body 

which had hepin to appear only six montlrs before. This hoy, too, had gastro- 
mtestinal disturbances of an unexplained nature. The youngest child was a 
4 ^yllo had previously been of very fair complexion. But 

.she hac become distinctly darker oi^er a period of four to fii^e months. Diarrhea 
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had a generalized pigmentation of the skin and other symptoms quite suggestive 
of Addison’s disease. The patient was chronicalb’' ill for a number of months 
and expired following a convulsion lasting eight hours. It was stated that the 
intestinal contents '^contained large number of oval egg bodies.” No autopsy 
was performed. 

In 1907, Chemin'^ reported a ease of a srirl, aged 13 years, who for a year 
previously had been gradually going do^^^lhill with recurrent bouts of diaiThea 
and abdominal pain associated with a generalized pigmentation of the skin. 
The child had a moderate, secondary anemia. She was given an extract of 
adrenal gland daity, resulting in definite improvement. The author stated that 
the child was alive, but there has been no follow-up since that time. 

In 1912, Gallais®® reported an adenogenital syndrome in a girl who showed 
definite evidence of muscular wealoiess and generalized pigmentation. Therapy 
was not instituted and no follow-up reports have appeared. 

In 1920, OreP^ described a child, a brother of the patient presented by 
von Priesel.®^ This patient had tjrpical macrogenitosomia and symptoms sug- 
gestive of chronic adrenal insufficiency, including the typical pigmentation. 
The child suddenly expired following a generalized convulsion. Unfortunately, 
no autopsj" was obtained. 

In 1921, Figenschau and Berner®^ I’eported a 4i/^-year-old girl who had 
been chronically ill with marked malnutrition and asthenia, had generalized 
pigmentation, and died suddenly following a period of coma. The left adrenal 
gland was completely occupied by a neuroganglioma. The right adrenal gland 
was apparent^ normal. 

In 1932, RossP* gave a detailed description of the symptomatology of this 
disease in children. He presented a case of a boy, aged 6 montlis, whose natural 
father was actually the grandfather of the child. The patient was full-term and 
apparently normal until 6 months of age, when an arrest in growth was noticed. 
Following this there were sjmiptoms of diarrhea, weight loss, loss of vivacity, 
and the gradual appeai^ance of a dehydrated and bronze-colored skin. These 
s}unptoms finallj’- terminated in marked asthenia, fever, and continuous som- 
nolence. Physical examination revealed marked rickets and a brownish tinge 
of the eyelids, neck, axillary region, backs of hands, feet, and around the 
genitalia. There was no evidence of sexual precocity and the cutaneous tuber- 
culin reaction was negative. His death at 11 months of age, was preceded by 
sudden liigh fever, cough, and dyspnea. Tlie post-mortem findings revealed 
bronchial pneumonia at the bases of both lungs, fatty degeneration of the 
myocardium, slight enlargement of the liver and spleen, and complete absence 
of the riglit kidne^^, corresponding ureter and renal vessels. There was enlarge- 
ment of the left kidney and increase in its consistency, and the cut surface 
showed a grayish color. ^ The adrenal gland on the right was in normal position, 
somewhat reduced in size and the consistency increased. Histologic examina- 
tion showed nothing particularly abnormal in regard to the cortex, but the 
mednllaiy tissue was completelj^ absent over a large portion of the gland, and in 
its place there was only a scarce chromaffin cell. The left adrenal gland was in 
the normal location and histologic alterations were similar to that noted. The 
author states that the age, history, and absence of any signs of an inflammatory" 
process, point to this being a congenital lesion. 

In 1936, Namild and Nitto®^ reported a 10-month-oId girl with signs and 
symptoms suggestive of Addison’s disease. Death was sudden, but no autopsy 
was performed. 

In 1936, Harnapp®° presented a boy, a^d 12 years, with pigmentation 
of the skin of three years’ duration. Complaints of intestinal upsets and head- 
aches were noted. The patient responded to treatment with cortical extracts, 
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common sail, and ascorbic acid. 


comniun ..un, »..u Exaccrbations of thc.se jwptoms continued 

despite therapv. The scrum cliloi-idc.s ranged from 3G4 to 38( mg. pci cent, the 
sodium, 23S to 2G0 mg. per cent; and pota.s.sium, from li.i to 18.8 mg. per cent. 
Dextrose, galactose, fructose, and adrenalin tolerances were done. The tubci- 
culin and Was-sermami tests wore negative. Tlio child was alive at the time of 
presentation, hut there liave been no follow-up reports. 

l\\ 1936, Ku^au and llolehcrp:'^’ deseribed a ease of a boy, 11 years o£ npie, 
who cuteved the hospital in a state of collapse, resj^ondin" promptly to the nu- 
tuiuisivaUou of salt solution iu large doses. The child suddenly became woise 
when discharged from the hospital but again imj^roved w'hcji C.O Gin, of sodnim 
chloride were put in his milk daily. There were no rejiorts on liie inood 
cliemistry, adrenal extract was not used, and there has been no follow-\ip. 

Iw 193T, Borglum^® presented a 13-ycar-old Italian boy who had been 
delicate all of liis life. lie w'as a thin, undernourished hoy, subject to attacks of 
weakness upon' slight effort. The skin was uniformly pigmented, Ilis motlior 
died of t>’pieal Addison ^s disease; however, this piginent "was followed for five 
years with no noteworthy change in his condition. No statement was made as 
to therapy and there have been no follow-up reports. 

In 1940, Casaubon and Cossoy^^ described a 12-ycav-old girl whose skin 
became pigmented, and who presented sjinptonis of one year’s duration sug- 
gestive of Addison disease. The tuberculin and Wassermann tests were 
negative. The seimm sodium wa*s 335 mg, per cent. Despite the administration 
of cortical extract and adrenalin, the patient had a generalized convulsion and 
expired. No autopsy was performed. 

The following cases are thought not to be Addison's disease, and are 
classified as doiibifid: 

In 1863, Steffen^^ presented a 7-day-old girl, without signs or s>Tnptoms of 
xlddison's disease. The patient expired t\vo months after an operation for 
harelip. At autopsy very large liemoiThagic adi'enals were found. 

In 1865, Pitman^^ described a 3-j"ear-old girl as a case of Addison's disease. 
There was generalized hirsutism wth no increased pigmentation of the skin. 
The child expired following an attack of continuous vomiting. T])e right adrenal 
was normal, but the left was destroyed and replaced by a vcrj^ large medullary 
cancer, weighing 2 pounds, 5 ounces. The liver \vas also cancerous. 

In 1866,^ Faui^e^^ deseribed a case of a 13-year-old 1 ) 03 " with extensive 
tuberculosis involving^ the vertebrae and causing much destruction of other 
bones. The patient did present symptoms of Addison’s disease, but thei’e "was 
no generalized pigmentation of the skin. At autopsj^ the left adi’enal gland was 
found to be normal and the right adi’cnal was enlarged, containing a few 
miliary tubercles. The lungs, masenterie glands, and intestines were normal. 
However, there was extensive tuberculosis invohdng the bones. Presence of one 
normal adrenal gland, only slight involvement of the other, and extensive tuber- 
culosis elsewhere make it seem unlikelj’' that the symptoms of this patient were 
due to chronic adrenal insufficiency. 

In 18"^ Goodhardt®^ described the case of a 5-3^ear-old child who suddenl}^ 
expired. There were no symptoms or clinical findings suggestive of Addison's 
disease. Iso detailed historj" or report of the ph^^sical finebngs was given. At 
post-mortem, tubercles were found in the cerebelium and pons, and one tubercle 
in one adrenal gland, 

In 1895, Ziunis^* presented the history of a 3-year-old boy with ehronie 
diarrhea anemia, and bronzed skin. The cMid supposedly recovered aftef St 
ment with iron and a proper diet j ni-ter trear- 
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there was a generalized increase in melanin iDigment in all the viscera without 
any pathologic evidence to account for the patient’s death. The adrenals were 
said to have been nomal. 

In 1903, Kichon®^ published a case of a 10-year-old girl, whose father died 
of pulmonary tuberculosis. She became very weak, lost her appetite. The 
mother stated her skin had always been dark, but it became more marked on 
the face, trunk, and groin during the last few weeks. The patient improved 
with injections of adrenal extract. But three months after the onset of treat- 
ment she expired, following an episode of abdominal pain, vomiting, and diar- 
I'liea. Post-mortem revealed pulmonaiy and intestinal tuberculosis but the 
adrenals were healthy in appearance. 

In 1905, Nobe court described a case of an 18-month-old boy whose mother 
had active pulmonary tuberculosis. The child was found to be emaciated, with 
generalized pigmentation of the skin and mucous membranes. He also presented 
signs of tuberculous meningitis immediately before death. At autopsy there 
was evidence of generalized tul)erculosis, involving the mediastinal and mesen- 
teric glands, lungs, and spleen. However, the adrenals were normal. 

In 1916, KutellP* presented a 10-year-old boy, Avho had ''brown’’ skin for 
six years and a tubercle on one finger. After adrenal extracts were taken, the 
))lood pressure rose from 65 to 82 mm. There was very slight asthenia and no 
weight loss. No other details were reported. 

In 1917, Hertz, Sechei% and Pittman^® reported the progress of a, male 
patient from 2 to 16 months of age. The child had marked secondary anemia 
and symptoms of Addison’s disease, but no mention is made of pigmentation. 
At autopsy there was a neuroblastoma of the left adrenal, but the right adrenal 
gland was normal. The author mentions this case as proof that Addison’s disease 
can occur without the presence of tuberculosis. There were no blood chemistry" 
changes reported. 

In 1922, Cannata^^ described a case of a 16-month-old boy who had symp- 
toms and signs of Addison’s disease, including pigmentation. There was spon- 
taneous improvement and there have been no further reports. 

In 1927, Morabito^^" presented cases of a brother and sister 7 and 10 years 
of age, respectively. Each had signs suggestive of Addison’s disease. The 
Wassermann tests were positive. No further details were given. There have 
been no follow-up reports. It is interesting to note, however, that rare cases 
thought to have been due to syphilis, have been reported in adults. With 
institution of antisyphilitic therapy these have improved promptly. 

In 1927, Peutz’*^^ published a case of a 12-year-old hoy who was doing poorly 
because of generalized weakness, weight loss, and a secondary anemia. Two mem- 
bers of the boy’s immediate family died of tuberculosis. This child, however, 
was doing well at the time of publication and there has been no further report. 

In 1931, Von PrieseP' presented a case of a 5-year-old girl with pseudo- 
hermaphroditism, secondary to adrenal hyperplasia. He noted that there was 
generalized pigmentation of the skin, but no other symptoms and .signs of 
Addison’s disease. There was no follow-up. 

DISCUSSION 

In addition to destruction of the adrenals by tuberculosis, neoplasms, and 
atrophy, the recent literature""* has demonstrated that hypofunction of the 
adrenal cortex, resulting in symptoms of Addison’s disease, may be secondary to 
hyperplasia of the androgenic zone. 

In 1940, Dijkhuizen and Behr^®- described a 2-week-old male infant with 
pseudohermaphroditism, who became ill folloudng vomiting, dehydration, and 
diarrhea. A diagnosis of intestinal obstruction was made, but operation failed 
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to tcvcal the cauvo. No autojisy ^\a'. obtaiiu'cl. I.iiU'j', the h) other oi this ehiUl 
was hosnilnliyorl at 2 mnnllis of a-ie. liocau'^e of oj^isorlcs of violent voinitiiiR 
and dial rhea. A diairimsis of inleslinal ohstnietinn lyas amiin eoiisidcvcd. 
Avitopsy showed hoth adiouais to in* \e:y iai’i'e. iirescntnitr iii.iiked ti'ia ions 
and aioovos. Tonet her t hoy wciuliod 22.0 jriaius. lo 

Tiiroimli the cmirtesv of Professor Pelair/e of Ainstcrdain. these ant hors - 
weseuted the thiul ease, a hoy, wlio hej-nn to vomit and had loose stools shortly 
after hirlh. Posl-mortom lovoaled a lart^e Ihymns and voiy lariro adioinns. 
wiglunu 12.0 5irains oin*h. tho v.\ino ns tho kidneys. 

Thoiv fonvvU ouso, ;v r>ASook-uld *^\vL h;v<l luH‘n vonvitinu: oonstantly for ten 
da>s, had diarrhea for five days. ])e(*ann‘ nnnkodly einaeiated, and ox)niod id 

months of atie. Antoi)sy re\(‘aled only vej’y lai^i* hyjnM'idastie adienais, 
toacthev ^^cighin^ 34.0 "lams. 

Even thoimh Hijkhni/en and Eehr's four eases wcio n‘poi1ed *as deaths 
''Ocondary to hyporfnnetion of the adrenal eoitex, it was thon*»lit that they 
move prohnWy represented instances oi se\eve cortical insnfiiciency, caused 
hy marked hyperplasia of the andioa^enic /one Unfortnnately. no notation was 
made about the color of the skin. No chemical deleiminations weic made oi 
the blood, nov was a deiinitc statement mad(' about tbe jzenitals, except in the 
one eas’c of a pseudoheimat)hrodite The sixes of llu* ])rostates and testes were 
not recoided. 

The case of \Vilkins. Flcischmann, and llow'avd'’' nmjuest ion ably demon- 
strated that the androp:cnic tissue could become so byperjdastie as to cause 
destiaiction of pi’actieall> all of the nonnal cortical tissue. 

OioUmard*^'^ states: *‘The s\Tn])toms of Addison's disease associated with 
adrenal rdiilism are caused by the encroachment ol the androgenic* zone on the 
true cortical tissue.'' If the male patients described by Dijkhnizen and Bchr 
did not shove enlavp^ed genitals befoie death, they mijzbt have shown these sijjirs 
had they lived longer. Wilkins' patient dicl not show enlargement oi tlie penis 
until past 3 months of age 

Dklkhuizen and BehF"’- also leviewed the litoratine and found six additional 
eases in patients varying tiom 5 weeks to 3t/o months of age Two of these were 
pseudohermaphiodites One nenborn female in addition to liyperplasia of the 
adrenals had a uteiais the size of a 5-yeav-old givb but tho ovaries nere normal. 
All of these patients expired following intestinal upsets Xo further detaihs 
were given. 

Even at the present time, it is difficult to differ entiatc aceiuately between 
the hyperplastic androgenic fetal zone and the tnie cortex, nevei'theless there 
is sufficient similarity between these and the so-called proved casas to warrant 
their classification as probable. These cases have not heen included, however, 
since they were not reported as adrenal insufficiency or Addison's disease. 

A great deal of consideration was given the case presented by Belaieff,*® 
since this 7-day-old infant was quoted by Atkinson^' as the youngest child 
reported with Addison's disease The terminal symptoms, generalized con- 
vulsions, and the presence of numerous cysts comprising the upper two- 
thirds of the adrenals suggested cortical insufficiency as the cause of death. 
The tact that no mstologic evidence of absent or decreased cortical tissue or 
other post-mortem findings was given, and the absence of true bronzing of the 
r ^ classification of this case as probable. 
he of Hertz, Seehcr. and Pittman, with destruction of one adienal 

tion and the fi:ndin<>^nf doubtful because of the absence of pigmenta- 

tion ana the tincling of one normal adrenal Theie were three proved cases of 

unilateral tnbereulous involvement of tbe adrenals; however XthesreaseV 
m ad 1 ion o presentinp: t.vpical sj-mptoms, also showed generalized pigmenti 
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The third case, presented by Figenschau and Berner,®^ of complete destruc- 
tion of one adrenal gland by a neuroganglioma was placed in the probable 
category because of the classical symptoms and pigmentation. 

Blood chemical changes and the response to potent extracts are probably 
the most reliable criteria for use in properly classifying this tj^pe of case. 

It is felt that reasons for the classification of the other cases require no 
further explanation. 

SUMMARY 

One hundred cases of children, below the age of 15 years, have been re- 
ported in the literature before June, 1945, with the diagnosis of Addison’s 
disease. 

Sixty-two have been classified as proved, twenty-three as probable, and 
fifteen as doubifvl. 

The followng summary has been made of the proved cases: 

Age Incidence , — The onset of symptoms was first noticed in children : 

Under 2 yr. of age in three, or 4.9 per cent 
From 2 to 5 yr. of age in three, or 4,9 per cent 
From 5 to 10 yr. of age in seven, or 11.5 per cent 
From 10 to 15 yr. of age in forty-eight, or 78.7 per cent 
The age was not reported in one case 

Sex and Race Incidence, — Thirty-eight, or 61.3 per cent, Avere males and 
twenty-four or 38.6 per cent were females, giving an almost 2 to 1 incidence 
in favor of the males. This ratio is in agreement with that usually quoted in 
adults with tuberculosis of the adrenals. It is frequently stated, hoAvever, that 
the ratio is reversed in primary atrophy in adult patients. It is, therefore, of 
interest to note that the children with atrophy of the adrenals were all males. 
To my knowledge, no cases have been reported in the Negro race. 

Symptoms and Signs, — Fifty-three, or 85.5 per cent, of the cases manifested 
gastrointestinal symptoms some time during the course of the illness. No state- 
ment was made concerning the presence or absence of intestinal complaints in 
the remaining nine, or 14.5 per cent. The incidence of gastrointestinal symp- 
toms, therefore, is probably much higher than that stated. Attaclvs of vomiting, 
diarrhea, and generalized abdominal discomfort were the most common com- 
plaints. Asthenia, anorexia, weight loss, dehydration, and general debility Avere 
present in practically all of the cases. In eight, or 12,9 per cent, there AA^ere 
repeated conAuilsions AAdiicli might be interpreted as lij’poglycemic in origin. 

A definite statement was made concerning the color of the skin in sixty 
patients. Of these, fifty-six, or 93.3 per cent, had a generalized pigmentation. 

The duration of symptoms before death ranged from three days to four 
j^ears. No definite statement was made in seventeen, or 27.4 per cent, of the 
cases. Of the remaining forty-five, in twenty-five, or 55.6 per cent, death 
occurred seA’^en months or less after the onset of sjnnptoms. TAventy, or 44.4 per 
cent, of the patients Avere iU for one year or longer. 

Mode of Temninaiion , — By far the majority of these children presented the 
picture of a progressive debilitating illness, resulting in the usual sIoav death. 
HoweA^er, twenty, or 32.2 per cent,^ of them exhibited dramatic episodes of con- 
vulsions, profuse diarrhea or vomiting, or sudden coma just prior to death. 

Etiology , — ^In one case the nature of the pathologic inA^olvement of the 
adrenals Avas not given. Of the remaining sixty-one, fifty-three, or 86.9 per 
cent Avere of tuberculous origin, fifty, or 94.3 per cent, shoAvcd bilateral inA^olve- 
ment of the adrenals. Pulmonary tuberculosis was present in tAA^enty-three, or 
43 4 per cent, and tuberculosis of the mesenteric glands was present in seven, 
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or 15.0 per cent, of the ca.sc.s .showing tuberculoiis adrenals. In five, or 8.0 
percent, of tlie casc.s there was atrojihy of both adi'cnal glands without climcai 
or pathologic evidence of tulunruhv^is. In tlii’ce, or 4*8 j)cr cent, ninciogeni o- 
somia was an associated finding. Of the six ca.s(*s, in wliich tlic patients weic 
alive at the lime of the report, two were diatrnos(‘d atrophy; two, liypcrpla.sia ; 
and two, tuberculosis of tlie adrenals. 

In adults, pyogenic abscesses, vascular le*sions, amyloid degeneration, mycosis 
fungoidc and echinococcus cysts liave been responsible for destruction of tlic 
adrenal glands resulting in tlic development of Addison disease. ^ To m> 
knowledge, these etiological agents have not been responsible for this disease ni 
children. 

Traitmcni . — .iUthough in the older literature there was an occn.sionnl refer- 
ence to the use of crude adrenal extracts^ it was not until 1927 that Hartman 
and associates’^* demonstrated that Intcrrcnalin prolonged tlic lives of adrcnalec- 
tomized dogs. The period between 1939 and 1941’^’ *“*’® jiroduccd import Jint con- 
tributions in the isolation of various fractions of tlic wbolo gland which put 
potent extracts at the disposal of the clinician. For these rcasoas, and the lack 
of knowledge until 1932* concerning the importance of electrolyte metabolism, 
these patients could not liave received adequate tlierapy until after this time. 

In Butler, Boss, and TalhoFs case,^^ associated Avith macrogenitosomia, 
there was sudden collapse on rc.slrjction of fluids or sodium chloride but the 
patient Avas apparent!}* well-regulated on the addition of 2 to 3 Gm. of sodium 
C'hloride to the diet, Avithout the use of extracts. 

Ginandes" patient, although probably liaring tuberculous adrenals, was 
well-adjusted on daily injections of whole cortical extract. In addition, a diet 
high in sodium-chloride and low in potassium w'as prescribed. During the 
acute phase of the illness a dramatic respon.se was obtained Avith normal saline 
and glucose intravenously. 

In the other case associated udth macrogenitosomia tlic patient was regulated 
bj* substituting physiologic sodium chloride solution for w'ater in the formula 
and the addition of 0.2 c.c. desoxycorticosterone acetate by injection daily. At 
9 months of age the therapy Avas clianged to 3 drops of desoxA*cortieosterone in 
propylene gl 3 ’Col, five to six times daily sublingually. 

Anderson V* ll-year-old patient Avith probable atrophy of the adrenals Avas 
given 5.0 mg. desoxycorticosterone acetate and 6.0 c.c. w’hole gland extract daily, 
by injection. The therapy was later changed to 5.0 mg. desoxycorticosterone 
in propylene glycol twice daily sublingually, 

Bosin and Friedman’s patient, a ease of adrenal atrophy, Avas improving 
on injections of desox^^corticosterone, but he was lost sight of. 

Jaudon’s patient,®^ a probable case of tuberculosis of the adrenals, has 
been Avell controlled for over two years by injections of 1.5 to 2,0 mg. desoxy- 
corticosterone acetate daily. Recentl}’', four 125 mg. desoxj^corticosterone acetate 
pellets Avere implanted and daily injections are no longer necessary. The child 
has remained in good health. 
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The Academy Study of Child Health Services 


REPOET ON ACADEIMY STUDY 

Uncler title of The Social Aspects of Medicine in the March issue of the Journal, Hr. 
Park has thrown an aura of suspicion over the true parentage of the Academy ^s war baby — 
now more respectfully known as '^The Study of Child Health Services/^ Partly in order 
to forestall the appointment of '^another committee to investigate/^ although there is noth- 
ing to hide, those of us concerned with rearing this child wish to clarif}^ for Dr. Park and 
his readers 'Hhis mysterious affair,'^ More particularly, however, we are eager to describe 
the extent to which many friends of the Academy have supported this infant prodig}' and 
have once more demonstrated their faith in the activities of the Academy. 


Relationship of the United States Puhlic Sealth Service and Children's Burea^i. — It is 
apparent that there still exists considerable doubt and misgiving arising from the fact that 
the United States Public Health Service and the Children's Bureau have been asked to assist 
in the organization and conduct of this Study. This action was taken in accordance with a 
recommendation presented to the Academy membership at its annual meeting in November, 
1944: ‘^That the American Academy of Pediatrics requests the United States Public 
Health Service and Children's Bureau to undertake with the Academy a survey in every 
state to determine . . . information concerning the present situation and extension of per- 
sonnel and facilities needed in each state to meet the objectives as stated.” Those who 
wish to refer to the full report will tind it published in the Journal (J. Pediat. 25: 625, 
December, 1944). This recommendation having been unanimously approved in open meeting, 
it naturally followed that Dr. Parran and Dr. Martha Eliot were asked to cooperate with 
the Academy in this Study, Both responded with wholehearted support, contributing the 
full-time services of expert medical and statistical personnel and equipment. Cooperative 
planning was begun and at the same time it was made clear that the control of the project 
was to remain in the hands of the Academy. Thus there has been established an effective 
and happy working relationsMp wherein the authority of the Academy has at no time been 
questioned. 

In view of the desirability of working in close proximity to the two cooperating gov- 
ernment agencies, a Central Office was set up in Washington to serve as headquarters for the 
Director and Executive Staff. Washington was chosen for the Central Office with some 
hesitation since this location might be interpreted by some as indicating that the Study is a 
government project. It very definitely is not a government project. The Director is paid 
by and answerable to the Academy of Pediatrics; the personnel who are on loan from the 
government agencies are under his direction. The responsibility for the success of the un- 
dertaking belongs to the Academy. 

Instead of viewing with suspicion and niisgiring the intentions of those who recom- 
mended this cooperation they should be commended for a step without which the Academy 
would now find itself in an embarrassing plight. It is fair to state that these planners 
wrought better than they knew. No one at the outset appreciated the enormous mass of 
statistical data to be collected or the labor involved in adequate analyses. The Academy 
does not have at its disposal the necessary statistical facilities or in fact the personnel or 
experience to undertake a task of such broad scope. Even we at the Central Office appre- 
ciate that we do not yet fully visualize all that is involved in drawing together, coding, 
and tabulating information from all hospitals, medical schools, healtli services, and physicians 
throughout the country. 
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Quc5tion.s Imvo nl.«o ln'rn rni^jcd uith rrpnnl (o wlio to interpret (lio information and 
the purpose to whirli the ro«nlts of tlic St tidy will be jnit. Tlio function of the Study as 
it is now orpinirod to obtain ftietual nmtorinl. Much ron fusion will bo tivoidcd if it 
is kepi clearly in mind that Ihi*? St tidy is to bo o()n‘'idorod only the first stop toward tho 
attainment of tho Academy *.s objoctivo which, briefly stated, to make available throughout 
the country improved and more evenly distributed medical rare for children. At the close 
of the Study the material \\ill bo iiresonb’d in a rej>ort whirdi will be* available to all who 
care to use it. Tliis report will be limited to a pre^-entaliou of fa<’(uul data and will not in* 
elude broad interpretations or recommendations. A jirngrarn j»f act inn resulting from tliis 
report will be a rc^pon^^ibilily of the Academy at a later date. Only after the facts are 
k^o^vn can a fair cstimafo be made of the interpretation*^ and ojiinions (hat may arise from 
(hem. In addition to publishing an ovor-all report, information gathered tlirough tlic State 
Programs now under way ^^ilI be returned to State chairmen of the Academy in tabular 
form broken dou*n to State, County, or Metropolitan levels. It is hoped tlicreby to stimu- 
late local groups to evaluate the services within their own communities ns a basis for local 
planning. 

The responsibility for collecting and reporting the desired information and also the 
relationship between the American Academy of Pediatrics, the United States Public Health 
Service and tho Cliildren^s Bureau Iiavc been repeatedly dt^-criiiod at many meetings of the 
Academy. However, there are many who have been unable to attend these meetings and 
have not had tlie opportunity to become fully informed, of ^\]iom .some still seem to be sus- 
picious of the motives of tlic government agencies, particuarly the Cliildrcn's Bureau. So 
again in order to allay any lingering misgivings it is worth’ reiterating that there is no 
intention on the part of anyone to use this Study for any dire motive. If, after the facts 
are gathered and the Academy has drawn up a program based upon them, there are those 
^ wisli to oppose that program and it is hard to believe that such will not be the case — 
t len pediatricians themselves will be able to support their cause by a background of factual 
data which is now lacking. 


a lonal Poundati'on for Infantile Taralysxs, — ^M^ien the Study was first undertaken not 
scope underestimated but also it.s cost. At the outset tlic Academy appropriated 
„ ^ ® reserve fund. More recently it has added another .$10,000 to its appro- 

, rci a together represents a large proportion of itsjtotal reserve fund. This is 

But PTP ° ^ earnestness -with which the Academy is meeting its own commitment, 

crants nf re atively small proportion of the total expense. It was apparent that 

g ants m^ajor proportions would be needed to help the Academy in this project. 

the Apt Foundation for tofantile Paralysis was one of the first sources to which 

the TpTnnr^^ fielp. This Foundation is particularly concerned with improving 

mv’s St 1 * aspect of pediatric care and .showed immediate interest in the Acade- 

a Jant of ^ifr nno V examination of the proposed plan the Foundation has made 

expenses invnlvpA • It is intended that this giant should cover the 

the Central Offipp *°.™f*** aining the large staff for which tho Academy is responsible in 
S queSnLtp’:f!r? Directors, cost of preparing and print- 

Central Office This'erant Tth material, and general operating e.\-penses of the 

•State procrams thro. ^ although generous, is not e.xpected to take care of the cost of 
tion for Mantile Pafalv'^' However, at the State level the National Pounda- 

from the National ITp again come to our support. A memorandum has been sent 

them to e~eSuZ'^l'";^ Foundation to all their field representatives urging 
sistance to State -PP-* financiafas 

■Wiether or not tffianL^ s Chairmen of the Academy, 

tion it is consideJd dibW State level from the National Founda- 

tion and the Academy that their interests of the Founda- 

field representatives and other persons interested in the 
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County Chapter activities should cooperate in accepting appointments to the Academy State 
Advisory Committees, The Central Office of the Study .has already received word from 
many States demonstrating the willingness of the Foundation to offer generous support to 
State chairmen, 

Fiu'ther Fhiancial Support , — In order to stand on as broad a basis as possible in 
financing this major effort, the Academy has sought support from several of the larger 
Foundations and also from several of the commercial firms which have special pediatric 
interest. The Kellogg Foundation has expressed its approval of tlie Study and has offered 
to appoint one or more of its trained field workers to assist in the collection of data. A 
letter has recently been received from the Executive Vice-President of the Field Founda- 
tion stating that the directors of this Foundation have voted a contribution, the amount of 
which has not yet been specified. Tlie serWces of the Executive Director of the New York 
State Study have been contributed by the Metropolitan Dife Insurance Company. 

Generous support has been received from Mead Johnson and Compan}*, M and R 
Dietetic Laboratories, Carnation Company, the Pet Milk Company. Lederle Laboratories, 
Inc., has also stated that they would make a contribution which has not yet been received. 

In addition to these grants received by the Central Office, State Chairmen who are 
responsible for financing State Programs from within each State have received financial 
contributions from many different sources. So far it appears evident that they have been 
able to do so without undue difficulty. Support at the State level from the National 
Foundation for Infantile Paralysis has already been described. In many cases the State 
Health Department has met part or all of the expenses of the State program by funds 
available under Title V of the Social Security Act. A few States liave sought and received 
grants from local Foundations. In certain areas contributions have been requested of the 
pediatricians themselves. 

The American Academy of Pediatrics is indeed fortunate in the number of friends 
who may always be counted upon to come forward and assist its activities. The happy 
relationships which this Study is promoting throughout the country are well demonstrated 
bj" the following quotation from a recent letter of Dr. Theodore E, Allen, Executive Secre- 
tary for the Metropolitan New York area: ‘^The response to our never ending letters 
asking for sponsorship for this Study has continued to be a very happy one. It is a pleas- 
ure to open the mail in the morning and see in how many different ways agencies and in- 
dividuals can saj* they are pleased to help our project.’^ 


John P. Hubbarp, M.I). 



The Social Aspects of Medicine 


THE IHHTIEII llEAl/ni BILL 


.’’111 April, ]!•■)(> 


l>e:iT Dr. J':irl>. 

You mo to Mcuro mhuo on our riou’ lloulth Uill, rs|Mvinlly if ] could persuade 

pcoplo I'omplololy oppo**!^! and roinpletoly in fa\our to Ptat** tJirir (‘a^-c*, uith a '•unirnirip up 
of the modcrato mVw. Ihil it i^ firf-t iierO'-*'aTy to make it clear that uitli certain ft'v cxccp 
tion*' the medical profc'.‘-i<»n i'' all niodcrale. * * What J mean i‘< that for a (pr.jrttr o a 
century \\c ha^o all heon urjrinj; a complete liealtli >er\iee and ino^t of ^^llat i‘' real In good in 
the prc-eni ])ropo‘'al‘' ha*' come from the profe'-’'ion. S<» that in jiriuciple we wtlconic tn 
bill, although there are many point-, of detail that require careful eon^-ideration and above 
all we all want to hce profe-^'innal freedom left entirely unfettered. ^foreoNcr, the iue‘‘Cnt pro- 
posals seem to u*. to concede much that we ha\e n^-ked for since the original Paper 

on Coinprelieri-iivc Health Scr\ice^^ wa‘' i‘-‘-ued by the Coalition Oovernment in Pebru 
ar\', 1044. There may be — and we hope tliere will be — ‘'till more conceded in the eouise of the 
bill’s pa^J^sage through Parliament, and therefore wlmt I am writing may to some extent be 
out of date before the-'C UnC'. uppeitr. Another important jioint is that many matters of 
detail are left to be dealt with in Kegulation*' and in this ro'-peet there is as yet no clear 
picture, for example, of a Child Ilonlth Ser\ice, on a national scale. But the bill will go 
through, and root and branch ojipo^ition will get u*. nowhere. The Govoniment has a huge 
majority. AVhat wc must fight for is to get what we think are improvement^*. 

First I w’ill try and summarise NCry briefly what tlm bill intends to do. Clause I of the 
printed bill states the whole i**sue clcarlv; 


*'It shall be the duly of the Mini'-tcr of Health to promote the establish^ 
ment in England and Wales*" of n romprehcnsi%e health service derigned to SGChrO 
improvement in the physical and mental health of the people of England and 
Wales and the prevention, diagnosis and treatment of illnes*-, and for that purpo'-e 
to proride or secuie the cffecti\o provi-'ion of services in accordance wdth the follow- 
ing provirion« of tin-' Act. Tlie --erNice-- so piovidcd shall be free 'Of charge, 
except where any provi‘.ion of tin-- Act expre-^sly provide*- for the making and 
rccoverj' of charge-j. ^ ^ 


Broadly the proNirions proposed fall into three groups. Fiist comes the hospital and 
special service. The Minister is to take over all hospitals (including mental hospitals) — 
voluntarily supported or run by local authorities (county councils and borough councils) out 
of rates. The ‘‘Teaching Hospitals are excepted from this tiansfer of ownership; that is, 
those with undergraduates and in some limited instances post-graduate medical schools, 
although they will have leconstituted governing bodies and have to come into the general 
plan for hospital services. All such services are to be administered by Regional Hospital 
Boards, probably about Id to 20, based upon a university area and wdtli provision for mem- 
bership b}' university repiesentatives, the medical profession, the local health authorities 
of the area and others concerned. These boards will delegate the running of the hospital.s 
to local Hospital Management Committees wdth small house committees for individual hospi- 
tals if required. Specialists •will work, so to speak, at and from the hospitals, but no details 
are available on how they will work, especially as regards domiciliary consultations. It is 
provided that the Regional Boards shall be given as much financial freedom as possible by a 
system of block annual budgets or otherw'ise, 

>,ext comes the provision of Health Centres and all general practitioner serrices. The 
entres wull be provided and equipped hy the local authorities (county and borough councils), 

♦Scotlana ■wall be dealt wath in a .-separate bill. 
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but the doctors 'will work under a new body — the Local Executive Councils with half mem- 
bership for local practitioners and half from the major local authorities of the area concerned. 
Doctors will be paid a basic salary plus capitation fees. Finally come the supplementary 
services to be provided for the most part by the local authorities and including child welfare, 
health visiting, home nursing, ambulance services and so on. 

At the side of the Minister there is to be a Central Health Services Council of 41 mem- 
bers, of which 21 at least will be medical practitioners and the rest experts in various aspects 
of hospital and professional work. Some of the medical members are to be ex officio (e.g.. 
Presidents of the Eoyal Colleges) and the rest appointed after consultation with professional 
and other bodies. The Council is to be advisory in function and will work partly through 
standing advisory committees. 

The estimated annual total cost is put at £152 million, of which £32 million will come out 
of contributions to the new National Insurance Fund and about £10 million from rates levied 
by local authorities. The balance will be found from central funds raised by the ordinary 
methods of taxation. 

Work among children, as already stated, has not been separately considered in detail. 
Hospital and specialist services will come under the new regional body; general practitioner 
work under the new local executive councils; child welfare and school medicine under local 
authorities and in this case there is some confusion because some relatively minor authorities 
have been allowed to retain their supervision of education under the new Education Act 
and the child health services will go with education. 

The most obvious criticism which must now be apparent is the administrative complexity 
of the scheme. It would surely be better, it is argued, to put all health services under the 
new regional bodies, so as to avoid the chaos likely to arise when three or four authorities 
are dealing with an individual patient. But it will probably be answered that these regional 
bodies are too remote from the local government electors and not elected on a direct demo- 
cratic basis. In any case, the exact composition of the new bodies is not stated in the bill and 
until this is known it is difficult to argue for giving them even greater power. 

The transfer of hospital ownership has aroused a great outcry. The voluntary hospital 
spokesmen have used the phrase '^mass murder,'^ but this is the language of hyperbole and 
it is perhaps difficult for those who work at first class voluntary hospitals in London to realize 
the disadvantages under which these institutions have to exist in the country'. The surveys 
of the hospital services of England and Wales that have been made in recent years have re- 
vealed a state of affairs which calls for radical reorganization. This is even more true of 
local authority hospital services outside a few enlightened areas such as those of the London 
County Council and Middlesex County Council. 

Criticisms of the family practitioner service are mainly that the Health Centres, widely 
publicised, have not even reached the blueprint stage, and experimentation should precede 
the establishment of definite plans. The proposed control of the distribution of doctors, to 
be acliieved in a sort of negative way, is still causing considerable concern, and this added 
to the abolition of the sale of practices (with compensation) is taken to mean a serious step 
towards a full-time state salaried service. The main professional bodies have proclaimed them- 
selves sternly against this, and it is round this point that most criticism is likely to centre 
in the coming weeks. Private practice, alike for general practitioners and specialists, is to 
bo allowed with certain safeguards, but it is freely suggested that the whole trend of the 
bill wdll be to abolish such private work in a relatively short time. 

This is a brief outline of the bill and the main criticisms. If we can secure a Regional 
Board with adequate medical and university representation and get such a Board to take on 
more of the administration of the non-hospital services, then I believe we can make the new 
service work well for the sick of this country. But, as has been often said, it is a '^medical 
service’’ rather than a ‘‘health service” as at present outlined. It will be for those who 
w'ork it to give it the necessarj^ twist to the preventive side. 

Alan Moxcrieff, M.D., F.R.C.P-* 

^^Uffleia Professor of Child Health. Institute of Child Health, University of London. 



News and Notes 


^fAI.UiXAXT Tl'.MOHs OF IXFAXC^' AXD OIMJAXIZA J lOX 

or A yy.w (oxsrLTATiox kkhvick 


Annotmt eirent made of tlu* e^laldi«hmcnt of n ron*'ultntiori ‘jer\ii'C 
ame in the diairnn-i*? and treatment of tumors of infaney nnd eliildhood. 
‘•tep in the orpini/ation of a Children Cnneor Center, nhieh i*; a unit of 
Center for Children in Box-ton. 


to j>ro\ide a"'-i‘'t- 
Tlii** i*' a furtlier 
the new Medical 


Thi^^ U not a tumor re:rl‘^try. It deAtrned, rather, to t,d\e ^\^lhout Omr^e. imna'diate 
duipno^tic ii‘^''i‘'tanre and ad \ ice eoneernin" therapy and i>ro;:jno'*i‘-, to any doctor it ho uill 
•-end the nere'-'^ary elirjienl data. iiii(’ro=<'Oj»ie ‘-ertion*?, or x-ra}.**. I*e plies will be j^i\cn h} 
air mail, or alien nei'e-x-arx, by telejihone, or telegraph. This project ahlch i*- '•ujiported In 
part by a Grant-in* Aid from the National Ad\i‘:Qry Cancer Council a ill ]>e jiaralleled by a 
research program concerning the biology of tumors of e.arly life, uith a con‘-ideration aKo 
of the (linical, p.atliological, and epidemiological a*Jpccts of the problem. 

Tlie con'sultation ser^dec a ill be rendered by a group of three Balhologi'-t*-, Dr. S. Burt 
AVolbach. Dr. Charle^^ F. Bninrli. and Dr. Sidney Farl>er, and one RcK'nlgenoIogi^-t. Dr. Kdaard 
1). B. Xeuhaucer, aith the coopenition, alien indicated, of the entire ‘-taT of The Children s 
Hospital, through the Clnef*^ of the clinical ‘^crticc-'. Doctors reprc'^enting all of the clinical 
and lahoratonc specialties concerned uith the infant or child will be u\ailable for consultation. 

Communications cJiould be sent to Dr, Sidney Farl>er, The Children's Ho-pital. .'100 Dong* 
aood Avenue, Boston 3.*), ^fass., beginnings Aug. 1, 3940. 


FKDS IXSTITFTE'S PROGRA^r AXD FACILITIES EXPAXDED 


The Samuel S. FeL Fund of Phihulelphia announces the erection of a nea icsearch 
laboratory building on the Antioch College Campus at Yellow Springs^ Ohio. The new build- 
ing, to cost about *^400,000, e\clu«i\e of equipment, is to house the acti\ities of the Fels Re- 
search Institute. The Institute’s program, demoted to the study of growth and development 
of children, i*^ being expanded considerably in the following areas; Biochemistry uith 
emphasis on blood and urinary' en/y'me«^ \itamin adequacy', ketosteroids, estrogens, and other 
hormone*;, in relation to growth progress and Iwhavior; Genetics with emphasis on the in- 
heritance of bio^'hemical and physiological function patterns and growth patterns^ Physiology 
uith emphasis on re«.i«tance leiel to phy'sf^fjl emotional stre'^s in relation to predi^'position. 
to psychosomatic disea«e and per«onal!tv. 

To house these a'"ti\itie-* anrl tho^e of the Psy’chology and Physical Growth section*;, 
physiological, grou'th, bir/hemi^yd, and psychological laboratories, sl^ uell as office 

and library spare, uill W* xwovidrd. 


I *\”r' f.f.» Ui'U erfiitoA, consisting of Dr. Robert Yerkes, Yale, 

psjcio loot;}; r. .t^iilcy V,Ufh, ('ir,/-Uirikti University, pediatrics; Dr. E. V, Cowdrv 
\Va«lungton ^’"'^'■■'ity, anatomy; and f>r. Manric.e Visscher, University of Minnesota! 
phycology. rim Institute, cnaMi.hid in is under the direcrion of Dr. E. \V. Sontag. 


I>r. AUaro 
Pediatric Fociet\ 


Aguuir of Rio de Janeiro, 3ira7il, has been elected Pre«ident 
for 3040 and 3047. 


of the Biazilian 
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The Pediatrician and the War 


The follo\Miig members have been released from serMce: 

Dr. M. Bernard Brahdy, Mt. Vernon, Ts. Y. 

Br. Burtis B. Breeze, Rochester, N, Y^. 

Br. Ward L. Chadwick, Benver, Colo 
Br. Edward J. Benenholz, Chicago, HI. 

Br. Wilbur J. Fisher, Buffalo, N. Y^. 

Br. Ellis H. Harris, Winnetka, HI. 

Br. C. Jack Harrison, Chicago, HI 

Bi. Robert E. Jennings, East Orange, X. J 

Br. Baniel B. Landau, Hannibal, Mo. 

Bi. Jacob J. Lichterman, Brooklyn, X Y, 

Br. Joseph Palma, Honolulu, Hawaii 
Br. Sam Phillips, Little Rock, Ark. 

Br. John P. Sander, East Lansing, Alich. 

Br. James R. Sickler, Tucson, Ariz, 

The following promotions have been reported: 

Major Jack Chesney, KnoxviUe, Tenn , to Lieutenant Colonel 
Captain W. V. B. Biering, Chicago, HI , to Major 


Book Reviews 


The New-Born Infant: A Manual of Obstetrical Pediatrics. Emeison Stone, M B , ed. 0, 
Philadelphia, 1945, Lea & Febiger, 314 pages. 

In reMCwiiig tins book by Br. Stone, it must be remembered that, becau^-e the autlioi is 
not primarily interested in pediatrics, the work will not live up to some pediatric ideal*: on 
such subjects as physiology and development of the newborn and infant feeding 

It does present, however, a common sense attitude toward the problems of newlj born 
infants, and it is felt that it should be a part of the library of anj one interested in this most 
precarious period of human life. The material is interestingly written, and tlie infoimation, 
for the most part, is accurate and well documented. 

In evaluating the book, it would be fair to saj that it forms a soit of mi«;sing link 
betAveen pediatrics and obstetrics and that any such effort is decidedly worth Aihile If the 
pediatricians could Imow more about obstetrical problems and obstetricians know moie about 
pediatric problems, both of these specialties would be better off. 

C \ \ 
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Comment 


A .lOH FOK 15V10HV FKhl.OW 

In last montli's issiu* of the J(»rKN-Ah a neu* (lei)arlMi(Wit was started: Die 
Academy Study of Fluid llcnUh Services. In tlie department this month 
Dr. ITubbard tclLs of some of the financial support the study has iwoived. In 
addition to the $18,000 <'ontnlmtcd by tlie Academy to start tlu* study and the 
large contributions of the United Stales Public Health Sorvi(*e and of the 
Children’s Bureau in the way of pei*sonucU gifts of money or slaft’ have heen 
made by the National Infantile Paralysis Foundation, the Field FoiuKlation, and 
the Kellogg Foundation, Large contributions have also been made by a number 
of commercial corporations who arc deeply interested in tlie health ]n*obleius of 
infants and children and who recognize the leadei'sbij) of the Academy in sucli 
mattei*s. The huge sum of money whicli the two-year study will cost is in sight. 
This splendid financial support would not have been received were it not for 
the recognition that a sound factual basis is neco^saiw for the develojiment of 
intelligent planning for child healtli work in tlie future. Quite frankly, almost 
everyone is more or less fed up with the emotional and at times acrimonious 
discussion over health plans for childmi which has recently been taking place. 
This has been due in no small pail to the discussions being based on opinion, 
or reflecting some social or political ideology. AVhen the facts are found and 
made kno^™ it should be possible to foiTunlate plans to meet tlie needs wliicli 
will find support from all concenicd, 

Mone 5 " alone will not make the study of value or a success. What is of equal 
importance is the wholehearted support the study is being given by the medical 
profession and by public and private child health agencies. !Many state medical 
societies are already sponsoilng and assisting the study which is being con- 
ducted at state levels. An editorial in the Jlay 4 number of the Jounial of the 
American Medical Association appeals to the entire medical profession to sup- 
port and aid the study. AYe will not quote from this as it has probably been read 
by most Fellows. In tlie April 26 number of Public Healtlx Beporis an outline 
of the studj" was published calling for its support by all public health officez\s. It 
was stated in this article that the Academy has fonnaUy requested the support 
and assistance of all public health officials and the following comment was made: 
'‘This request, addressed by a national medical organization of higli standing to 
governmental agencies, represents another milestone in cooperative action,^’ So 
we find ralljdng to the support of the study not onlj^ money but the necessary 
technical and professional support which the study requires. AVe must not fox'- 
get, however, ^that it is an undertaking and a responsibility of the Academy of 
Pediatrics, h rom the way the study is organized its success and value, in the 
ultimate analysis, will depend on the work and enthusiasm of the Fellowship. 

7G3 
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THE JOrKXAL OE PEDIATRICS 


Tlie response on the part of the fifty-odd State Chairmen avIio \vill be responsible 
for miieli of the work has been splendid. They have accepted tremendous 
responsibility, but they cannot do it all. It will call for time and effort on the 
pail of every individual Fellow. The pediatricians through their Academy have 
assumed leadershii) and they must not and will not fall down on the task Avhich 
is the I’esponsibility of every individual member. 

It may eventuallj" turn out that the Academy study, by pointing the way to 
united efforts to provide better health and medical care for the children of the 
United States, will help to solve the complicated and perplexing problems of 
adjustment between individual effort and public and private health agencies con- 
cenied with better medical care for all. 


B. S. V. 
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